ACCOUNTANT. 
AND | a4 
Geometrician i 


— 


Cantaining the 


DOCTRIN'E 


o 4 " i 


* 


CIRcuUuA TIN DECIMALSs, Los ARTT HMS, 
Book - KepyinGs: and PLANE Gr 


METRY. . 


eee for the Uſe of 78 as yell as . 
a | NO. N 


2 _ Y 4 


4 BENJAMIN Do 


© Teacher of the Mathematicks, &c. late of - 
Bidefard, now of the City of Briſtol. "Hg 


_ 


Nemo 1 2 Bic en 


. 
LONDON: 


Prad for J. JOHNSON, oppolite the 


Motu MEN 7. 
NM. DCC. LXV. 


[Price Six Shillings.] 


- 


% 
” 
4 


ge" 
— 
8 


8 


oy 
3 


1 — 
hl” is 


2 £** 
48 
*4 


9 


4 


BIN 
8 


Þ 


7 
11 


_ 


2 


, e a 
' The Rig Worſpigful the MAYOR, . 
+Y be nine tbe ALDERMEN, 
The SHERIFFS, , 
AND 


COMMON - COUNCIL, 3 


HY OF TRE... 


CITY ff BRISTOL, 
Ar Bncouragers of fifa LEARNING, : 
And i in n Acknowledgment f Fever 


recerved, 


This Vol unk is humbly inſcribed, 


| By their moſt obedient and obliged Servant x 


hg? 


BENJAMIN DON. 


Y * F - - K . 
N 8 ” 4 4 , , p | | 
os dal ; * ** * > 2 
7 7 
| | 
* | | 
* * 
1 : 
= 
| * 
” : ; ; 
C7 . 6 ; 
: 1 4 * 8 | 
. 0 7 — 
Is : 4 6 1. * | ' a 
* — 
of . 
P + . — * 8 hs 
% | a ˖ 
9 Ez £ % _ | 5 * 
* ä ” » . & 2 * 
5 2 
. ” 
- i 3 
* * — * 5 
"= 2 * Aa * py 4 1 y 4 \ 
s 
I 
Li 9 
% » F " FR % 
= 
* 
1 7 ” 9 75 
$ Ef\% WT? 
n 'S : q * # * 94 ' 5 
. 
& * - 
” * - ; ; ö 5 
N 
* \ 0 5 q | \ 
. wo b 1 | 4 
he 
k P p : : 
$ © 5 F & 4 . \ : vb \ ; 
5 
. 
- F- : 
—— * - - a 4 4 ; f y 
a « Y 
9 XN . x 5 
: TY u n | 
- 
: p N 
1 
* 
* 
11 . a 
— ” ju | 
. * 4 ; $ BA 
- 


= a — ———— 


3 | ABS A 
F K E 5 A Ec E. 


N the General Preface to the Mad 
Eſſays, publiſhed in the Year, 1 5 58, the 
Publick were acquainted with our Deſign of 
preſenting them with a New Courſe of Matbe- 
matical Learning; a Thing generally allowed 
to be much * wanted. For the great and nu- 
"merous Improvements which bas been made 
ſince any Courſe has been publiſhed in the Eng- 
Lie Language, make a new Courſe abſolutely 
neceſſary.” For as thoſe Sciences, with their 
Improvements, are diſperſed in a Multitude of 
Authors, the young Student knows not how to 
7 and even to a Maſter, it is no eaſy 
aſk to dĩrect. Whereas, if theſe Sciences are 
brought into a regular Courſe as they depend 
on each other, the Student will learn with 

more Eaſe, Pleaſure, and Diſpatch. | 
As this, if well executed, is evidently a Work 
of Or W it is L. 52 all Mathematical 
Maſters 


ar Amen Leaning, IJ tha laſt 840 
« Centuries, has made a mo ſurp rifin Progreſs, and Truth, 
aſſiſted by che uncontroverted Prindp es of this Science, has 
F baniſhed, h tical Chicanery from the-Regions of Phi- 
loſophy. It is therefore no Wonder, that a great Variety of 
"66 Authors, defirous of extending ſo valuable a Branch of Sci- 
46 ence, ſhould have written on e Part of mathematical 
* Phet But ſtill, a Courſe of Mathematicks and Natural 
«« Philoſophy, tracing the Science from its firſt Principles, and 
* exhibiting the Demonſtrations on which each Rule or Prob- 
lem is founded, is ſtill wanting; there none in our 
4 own Language thatean, with an Shew of ſu ice, be called 
4 Courſe of athematicks and Natural Prtloſoaky, accord- 


„ ing to! the modern n adapted to 
„ Learners. This Defect Mr, Down D 


v6 ply.” “ . 1758. 


= 


PREFACE. 

treat of mixt Mathematicks, or their Applical 
tion to the ſeveral Neceſſities and Convęniències 
of Liſe; ſuch, for Inſtance, ” as N. avigition, 
Surveying; Fortifieation, e. 
- The? Reader will pereeive by the Date of 
theſe? ESSsAVsS, that they were written in the 
Vear 1559: The Delay in the Publication has 
been occaſioned, by our having beth ever ſince 
that Time engaged in making an actual Suryey 
of the County of Devon; on whith Accou 
we could: not attend to the Publication of om 
undi dhe Survey mag: completed. 9H Of 309708 


ns nl 107 in 2369, 1 58115 01q 
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855 the Library- Houſe, at Briſtol, a Mathematical 

in which young Gentlemen and Ladies 

may . taught, in a rational Manner, any 

. of the Mathematicks and Natural Phi- 
according to the new Improvements. 

1 e and Ladies as are not inclined 
to attend at the School, may have private Lec- 

"tures at their own Houſes- | 
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ON THE 


DOCTRINE and APPLICATION 
OP 
"RES or Infinite Decimals. 
' conTainine 


Not only the PxAcTicar RuLes, but alſo 
the Regjons and gebe An of —_ 
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H 2 Att of cbtallg Peæinal is but 
of modern Invention, Pr. Mallit being 
andoubtedly the firſt who touched on it, in his 

Hiſtory of Algebra, publiſhed in 1656; in 
which he 2 the fol flowing curious Remarks, 
vin. Divifion in Species (Alge bra) is To | 
&« of the ſame Nature (but more univerſal). 


„ with that (in Numbers) of reducing com- 


% mon Fractions to Decimals ; which ſome- 
ec * times end in a determinate Quotient: Which 
* then happens, and then only, when (the 
„% Fraction being firſf reduced to the 3 
« Terms) the Denotninator (or Diviſor 
* compounded of no other prime Num 
than 2 and 5, (of which ro is compounded.) 
« But if the Denominator (fo re ad) be 
« compounded of any other prime Nu 
4 (than 2 or 5,) the vide will be inter- 
« minate, — In which Caſe there is yet al- 
« ways this Concinnity, that, after ſome Time, 
« the Numbers do again return, and circulate 
te in the ſame Order as before: ſometimes in 
the Repetition of one ſingle Figure; fome- » 
times of two, or more; but always, if not 
-« ſooner, it doth at leaſt begin to return in ſo 
many Places as are the Number of Units in 
* the Divifor. The Number of Figures 
« therefore which do thus ci: culate, is never 
* more than the Number of Units in the Di- 
* viſor, wanting one: But many Times it 1s 
only an aliquot Part of ſuch Number, or 
| A . 


9 N ug * 
W * * ——— * 
, oh : pd 
— * 
. 0 
5 


P REPACK. 
« ſome leſſer Number which is not an aliquot 


e Part of it. 


« All which is not ſo to be Wa as if 
* this Circulation did always take its Begin- 
ning from the firſt Place of decimal Frac- 
s tions. For when the Denominator or Divi- 
* ſoris. roman of 2 or 5, or any Powers 
& of theſe, it begins not till ſome Time after; 
*« that is, nor fb Influence of theſe Com- 
* ponents ceaſe to operate ; that is, not till 
*« after ſo many Places as is the Number of fo 
« many Dimenſions of 2 or 5 aſſumed i in that 
«« Compoſition,” - _ 

Theſe, with two or three more e Obſervations 
of the Doctor's equally curious, excited ſome 
ingenious Men to purſue the Subject in a more 
copious Manner. The firſt who began to apply 
circulating. Decimals to arithmetical Computa- 
tions, was (we believe) the Reverend Mr. 
Brown, in his Syſem of decimal Arithmetick, in 
the Year 1670, in which he bas ſhewn how to 
multiply ſuch interminate Decimals as have a 
— o Repetend, and which alſo produce a fin- 
gle Repetend in the Product. But this being 
only a ſingle Caſe of the Practice, Mr. — 
aſſumed the Subject, in his Treat iſe of Frec-, 
Hons, publiſhed in the Year 1214 in which 
Book he has given Examples in both Multipli- 
cation and Diviſion of compound, Circulates. 


But having (as Mr. Malcolm thinks) choſen to 


expreſs, his Rules in a ſuch. Manner, as to ſet 
them as far out of View as poſſible, Mr. Mal- 
colm,. in His Arihmetich, publiſhed i in the Year 
7 o, attempted to ſet 1891 in a clearer Light, 

hs Ny attempted, but lucceeded. . This 


OM b 4 Gentleman 


PREFACE. 
Gentleman added ſeveral curious and new Ob- 


fervations on this Subject. The only Book of 
Note remaining unnoticed on this Subject, is 
the Decimal Arithmetick of Mr. Marſh, pub- 
liſhed in the Year 174; this Author is very 
full and clear in explaining” the Practi * 
has omitted the Demonſtrations. Other 


ters on this Subject are, o6, Vri 957 
1734. by B64 1735, Par e "Wa 
ate by Dodſon 1751. 

8 The Doctrine of Ci e is'of 


Uſe in performing decimal ror wa When 
the greateſt Accuracy is required. 

Our principal Aim in this ESSAY has been. 
to give a conciſe, but at the ſame Time an in- 
telligible Diſcourſe, on the Doctrine of Circu- 
lating Decimals, with the Inveſtigations. and. 
Demonſtrations. of the practical Rules; which 
ſome Authors have endeavoured to conceal, and: 
others have been ignorant of. In a Word we 
hope the Reader will find as much uſeful 
Knowled n this ſhort ESSAY, as in.any Six. 
Shilling Lal. written expreſſly on the. Sub- 


J. 


Bidgſord. February 3. 24] 
17.59» B. DONK. 
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1 may be 5 by cy Perſon hot 
has learnt, common Decimals, tha 

"2 Vulgar Fraction into a Decim: 4 which 8 

done dy Diviſion,] though the 8 be 
continued to any Number of Places; yet, ſometimes, 
there will be a Remainder; and frequently ſome 
Eigure, or Figures, in the Quotient will be continu- 
ally repeated ad inn tum Thus, . 13338, Kc. 
for ever, where 3 is continually repeated, Alſo, 
2 =:181818, &c. in which 18 is contltivally * res 
peated. Such Decimals are ſaid to be infinite, or 
a inmate, or 2 | | 

2. Though 


"oo. 


B 


» 


' CIRCULATING DECIMALS. 
2. Though in finding the equivalent decimal Ex- 


preſſion of any LGC Fraction, it is ſufficiently ex- 


act to take 5 or 6 decimal Places, even though they 
cireulate, 5 the Value of the Vulgar Fraction, in 


Purpoſes of Life; yet, in ſome aftronomital, 
d/other Caltulations, a greater Exactneſs may 'be 
required ; and how to manage ſuch Decimals hee 
W is the Subject of this ESSAY : And, in 
Ger to the more regular treating thereof, it may 
be neceſſary to give the following Definitions, 
The circulating Part of a decimal Expreſſion: is 
very properly called the Repetend, or Circulate. _ 
4. 'Repetends, ate Either Tingle, ot compound: A 
ſingle Repetend is, when one Figure continually 
circulates, thus, in .333, Rc. 3 9 circu- 


_ - lates, and is a ſingle Repetend. 
— A Compound Repetend conſiſts of two. or more 


Figures continually circulating, as in . 181818, &c. 
where the Figures 18 are contihually tepeated. And 


here _ that for the more ready Writing of Re- 
8 may be convenient to Adtingefth them, 


by Placing a Dot (.) over the firſt Figure of the Re- 
tend if it be a fingle one, or over the firſt and 


aſt if it be a compound Repetend, thus, for +3333» 
&c. ad infinitum, we more compendiouſly write 433 


and for. 18181818, - &c. r we write . 183 5 
and for . 2 2442 342 34» 1 e we 2 down 


2 


ee 
ate, Some, ibſtead & 3 Dov daſh 1 Circle 


thus, for 234, they write r 

6. Circulating Decimals are either pars or mixt. 
A Nure Reperend, or Grrulaie, is, when there are no 
nificant” Figures but what belong to the Repetend, 


ſig 
or ſueh as have an o, lor "y betwixt the Reperend 
and decimal Points, thus, 3. or 54 or i. 82, i: 


006, e, de 114 N p * 4 
| JULI 4 "3 l 57. Such 


. "—" * * 


ee 


emcul ATN DECIMALS. 
v5. Such Nerpetendt as have ſome: ſignificant Fi- 
or Figures, prefixed before the Circulation be- 
ins, are called mixt Cirrulatet or mixt Repetendi, be- 
— ſuch conſiſt of two Parts, 'a finite, and à cir- 


culate, a8, 34 conſiſts ef and .04 being = 
3 3 ⁴e alſo, 56, or 2346, or or 25.6, or 10.12. 


or 23.33. Ke. or 254. 54, Kc. are mixt Circulates. 
Repetends are either ſimilar or Alea. " Simi- 


lay Repe tends or Circulates are ſuch as conſiſt of the 


Lane Number of Figures, and begin alſo at the ſame 
rey ard before or after he decimal Point thus, 


1 and J are ſimilar Circulates, as are alſg. 4. 34 and 


436. A8 to diſſimilar Repetends, they need no De; 
finition, becauſe ſuch as are not Jimilar muſt be dif 
fimilar. 

9. Decimals are eicticrvodithint or incertain : Cer- 
tain Decimals are ſuch as are either nita, or Circus 
lating,” and are equal to fome Vulgar But 
iacertain Decimals are ſuch; whoſe Numerators, tho 
continued ever ſo far, will not have any conſtant 
Circulation of Figures: Theſe occur in the Ex 
tion of the Roots of ſurd Numbers, and their, — 
lue cannot be expreſſed by any Vulgar Fraction; and 
therefore, in ſuch Caſes, we muff be contented to 
approximate, hy continuing the Operation to ſu ma- 


ny decimal Places, that the reſt may be omitted as 


inconſiderable. © And even in certain Decimals, ma- 
ny Times the Repetend coaſiſts of ſuch a Number 
of Places, ad to make the Operation very labogious, 
ſo as to de in ſome Caſes convenient only tõ con- 
tinue the Numerator to ſo many Places, 2 the re- 


TERS, the ↄthers may cauſe no, psi 17 
ch e 1 3 EBIE lle Me 
td to wo work e, Font. fied i 
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CIRCULATING DRCIMALS, 

10. Having laid down the neceſſary Defi- 
dne it may be proper. to give the moſt uſeful 
Properties of circulating Decimals, which we ſhall 
ber de A 7s Ee 0 RtnoT ri9ok Cur3 


-— Cl 1. Any finite Detimbl maybe confidered 4s 
infinite, or-circulatig, by annexing or ſuppoſing o's tq 
be placed continually on the Righr Hand of its Nume- 
rator; for Example, 45 may be expreſſed thus, 


45000, Sec. ad. ane Þ or, by annexing 0's 
to the Numerator, by the Nature of Decimals, as 
many o's muſt be annexed to the Denominator, and 
ſo. the Numerator and Denominator continue in the 
ame” Ratio to each other, and conſequently, the 
new, ort infinite Decimal, is ge to the: given fire 
one. od Nao: aan 204 * % 25 STRING of nu 


"T1; Ovorem-2. Any given Repetend, whether 75 
or-avnipound, pure or mixt, may be transformed iuto 
another Repetend, conſiſting of an equal, or greater 
Number of Figures, at Pleaſure, (and ſtill retain its 
former Value,) by only writing down the given Re- 
petend, as often as is neceſſary for its Transforma- 
— and then dotting off as — Places as are 

requite d, for Fl new Kepetend. Tüps, 4 may be 


115 90 


transformed. to 444 08 444, ora r 444. &c. 
31 IT - 217 

Kiſs 1 2 787 5757 = = 396, Cee. and 
a 343838 2 34383. c. 5 And this needs 
no o Metnpnftration:szs for it is evident, that in 
the different Metheds of transforming them, 
a8 above, there vill be the ſame Figures Jop- 
pan er Infinitel 8 e for Iuſtance, in 44, 
nies 4 in mifitely conitinyed; tis 1 
he 25 if e c ths Figures, 44, to 


comtigually, annexed on its Right Hand; for 4 = 
4 + 


. . ⁵ ü Sad t  Rng 


Q 


ww 


IS Þ + 


4s 


EIRCULATING* DECIMALE; 
4 . 0% K 7604, &. 44. &c. and 44 '= 
444 T 16044 +.000044; 8&c: = MAL EE. 8 | 
before, and fo of any women 
024 T, co Abe ei aids 1 ie . 
12. Theorem-4. Diffimilar Circulates may be made 
| fimilar, bymaking all the Repetends begin at the ſame 
ce 1 N that Repetend begins which is loweſt, ei- 
her on. the right or left.of the decimal Point; and then 
to make them end ro ther, let each Re 7 5 be 
made to conlillt. ſee the TEN, of as many 
Places as che 15 of Units in a common Mul- 
tiple of the ſeveral N lumbers vu Places in all the 
en Repetends; b in Order to have no more 
laces than are neceſſary, let the Multiple be the 
leaſt poſſible. How to find ſuch a Multiple, ſee 


Chap. 40, of our MAE: HEMATICAL E 


0 918094 ee 71 
* - * 1 » Ow” - K „ ©* 
Ae her: kreten 15 N | 
— a '#1 - | * : ” 
S » 74 $8745 3 8 14 Sion 4/ * 1 * bs 4 el TOLL 40 1 


3 T* | _ «3 bd » 3+: nA © 4 220 77 yi: 4 3 


27 made fimilar will be 27 
loom 1 ü 
188 eee * 45 
19 a b ar 2 79T 1180 4 4 P My 

5 55 4s Exaurte II. be 


Diſimilar. "Mae te fniar Here the Nankber of Places 
ogy qeinien [46 be 5 in the given Repetends 
„t being 1 and 2, the Mul- 


23 "SK 23 e is 1 * = 4 

erty Th nalen 2 He: 7 

end i d J. — u. % „ 261. te L 
Muular Nade ſimilir. 

r 

e e 3. 643434340 

dars . 11488146 


= 


Here, the rr of Places in the given Repe- 

tends being 1, 2, and 35 t che Makiple is X 2.X-3 
'=6, which is allo the leaſt poſſible. 

The Reaſon of this is ſo evident from 2 2 /beg 


REM. II. that we nend gan working kuchen arne. 
ing lr. 8 0623 492,1 20 1 0 


13. Theorem 4. Any y pore decimal crete! is Ne 
to that Vulga 1 f. Faction, e Nutnerator is the given 
_ Circularez 94 its Perce a Number conliſting 
of as many 9's as there are Places of Fi ures in the 
34 9 'Citculate, with as many 0's on the Right of 
he 9's, as there are of pet ht the circulate nd de- 
cimãl -Point.®. M aan ern h 8d 
IS, Ane & Haul 1a 3 Won vie 14 


# Befors we 13 to demonſtrate tis Tbegrem, it will be 
proper to premiſe : That in any geometrical Progreſſion, decrea- 
ſing ad infinitum, if we bart = the firſt, or gre reateſt Term, 4 = 
the common Diviſor, then the Sum * the whole . ey will 


be e. res bythe Nas u Ar. 441 or erna. 


* 1 * 


5 2 ** x 
: 1 


WO gb * N 14 


CAL b., eu. Sum of any 3 Pagel. 


ſion, where g = the greateſt Term, a= the leaſt, and d — the 
common Multiplier in an intreafing krogreſſion, or the common 
Diviſor in a decreaſing Progreſſion. Now in a Progreſſion de- 
creaſing 2% ifinitem, the laſt, br leaſt Term, muſt be ibfioicely 


little, or nothing; e maft be repreſented by nothing, and 
bei, E . 2 = 1 7. — au o 


we are now prepared to proceed to the Demonſtration of the 
RE Let it then be obſerved, that .3 may be writ thus, 


= 1 1 7855 E ee 


4 36 |, 36. . 
3 00038 ee 1000G@00" 27688588888 


c. Hence it may be obſeryed, that in each Series the Name- 
1 the ſame, and thorefore. the ſeveral 


Terms 


- 


1 


oo LO STONY os, rage” 


e 


20 


me αiÜʃs. 
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14. EXAMPLES-- e == 82 
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9 
1 X. . 
. = 5 37 = 3 3. 2 
95 — e 29701 10 99. A 010 oP 
1 50 0384984 Hodw ej] 4 n 


Terms Wy in 5 elgewe⸗l 3 their W 1 Ms 
therefore the ſeveral finite Decimals, or Terms of which a Circu- 5 a 45 
late is compoſed; form à Series of Terms in geometfical Pro- pq. l 
portion decreaſing, re we denote a 


34 LE 2 DIBLL 
by 4, in the firſt of our Series — — 3 is = 10, (for 


1YOX 10=100, and 100 X 10 = 1000, &c. multiplying the 
Denominator of any Fraction being really dividing it) and & in 


the ſecond Series, + +, Ke. * 10 alſo: and 1 in 7 » 
laſt Series, 4 = 100 3 hence the Sum of any ſuch Serie. py oe 


"gd" | 
— Decimal a= 7E=pi bat 4 map be repreſented 


by 1, with as many 0's as there ar Hacer ot Fianres in the Cir- 


- culate, the Number of which we will call a; then the Expreſſion 


£4. becomes £2 2th * ®* þ hut "%ts maniſeſt, that with 


dm - 1 with z, 0's—1 


n, O's — 12 9, &c. taking as many 9's as there are o's,. chars, 


, 9's; bence the Expreſiion N 5 1 gx 
8 


2 x with $0, * frft Term of the Series, or the Circu- 
1, 9's 

late, is = that Frad ion whole Numerator is the given Cireulate, : 

and the Denominator 1, with as many 0's as the laſt Figure of © | 

the Repetend | is diſtant from the decimal” Point; that is, 

r= the given Cuculate, and m = the Number of Places from 

the decimal Point to the laſt Nxere o of 306 e 2 


=. Su We w_— and þ X dee =" 
1 with n " „ 8 


44 2; 
: +6 504 —— — * 


1 with n, 0% — — 1 
21% 11 5 250 > — af 


1 7 * 


” 
9 4 91 # % «4 4 © * 7 


| $ r 
5 g ooo ü —3, 


9990 


* 
8 


1 lesen 55 ure Cetas an which there 
15 Th hh ts: eee igures, is equal to 
that Vulgar Fraction, whoſe Numerator is the given” 
: 8 with as many O's as the Fi igurein-the higheſt 
377 n. Place of the Repeter ES diftant Plates of (integral) 
l + '» Figures from the decimal Point $ and its n 
mattor, à Number oonſiſting of as many» g's as the 
Circulate has Ligoes ef Fi — 7 


21 


199 to £ Nan S #1 Þ» — 


I 


; «> 2" NEO 29,0091 wor Woo; bas ,vo1 = o: X'5Y 
13 Y 6.4 0 l » i Z © 4 8 of ” 
.* das CRY ivo Vas It SIG G0: 71] vas to 10 184m 2 


Art. 57 77 140 3 ü Sk which is the.ſamp a8 the bore 
of Math, #, J8X 1 with , O's © 


VP Eſſays. e Q. K D. 30 89 [== 6 (2911 231 


EMONSTRATION. Things . as in "the N. 9098 aah, 


ebe * Wen che Value of a pure decimal Cirevlate. il == 
4 SINE i with a mo ETOP 9 — Bag when be Fine * Fi 


— 5 . Tib- Aung 


. 22 


gure in the | bigheft place of the Circulate, is in "the Placer next 
the-decimal Point, * is Fn nd *, gr” * — ED bee the abbve 


1 


Expreſſob denne Ae, from he Nacure, of Deci- 


male, when” whe" firſt Figure of the Cirgulste ie in the, Place of 
Units, or firſt integral Place, counting from the decimal Point) 
it mol be 10 Times * Value it would have been, in the Place 


* 24 7Q 1 & g 1 4 207 | 
of roths 3 and *,* in "(ach aſe, the Erstes . will: be 
ene avic 50 8 root e poiBbary aft == 11 as! - 


* 4 : 
Art. 600. 991 Ax! 8 £4 :#X 40,1 po, — 47 


| —— . changed in 3 TP mg 7 * 


e, vis 3 — 


if the & Figure of che Circalare 3 | is in the Place of Hundreds: 
bee ce from the decimal Point, it muſt be 10 Times as 220 
gs if it was in che frff Fl. £ ſtom the decimgl Point, and = 
n : two ; A181 _ 
_ * 10 = = — 2 ; and if the fiſt Figure of 
0 : 3 's = . Aa. a, » M1 4 
3 a Circulate is in the Place of Thouſands, or r third, Place from 
the decimal Point; it muſt be 10 Times the _ it would = 
de 


LEE . r 


CIRCULATING DECIMALS. 


| MY 
is. Exanyves. 3.5 = ere 25 


5 55 ba.” * N 2999... 
) . tk 115 | 
124999 13635; 8e. = r 


17. Theorem 6. Any mixt Circulate, whoſe Repetend 
conſiſtsof decimal Places only, it is manifeſt may have 

its finite Value found, by finding by Theorem 8 

the finite Value of its circulating Part, and adding it | 
to the finite Part of the Circulate; or, which is the 
ſame Thing, it is equal to a Vulgar Eraction whoſe: + 
Numerator is the Sum of the Product of the finite 
Part multiplied by as many 9's as there are Places 

of Figures in the Repetend, and the Repetend or 
Circulate itſelf; and the Denominator the ſame as 
the Denominator of * TRY e n * 
* | | 


SEO 150% 1h E392 1 $57 GU&s Oh rigW2ii le 17 
been in the ſecond Place, and. = ——- 8 x 10 
. » 1 . 70 7 Yu * 


with three. o's. 
05.4 gs 
1 with þ, © 's 
1, 9's 
from the decimal Point, where the firſt Figures of the Circalute 
ſtands.) Q. E. D. 


Let F the Numeratör of the finite Parte and for mr — we” 
the Number of decimal ng finite Part put 5; chen by 


che Native of Decimals, ——-L2- x he's Pave; un 


with 6, o's / 


by wing for aw In the api fr he eirculativg Part, 


(in Demon. of T.) = Cn nl Die Whey! 
IEEE 


bee rent, an Celis = 


ts 


, (e being put to repreſent the Nuriber of Places 


* 
*. 


CIRCULATING DECIMALS. 
| 18,  Exaneurs. 23 = = == 2 IF 


IX99+46 — n 
346 = 5 995 990 dee 


3 ene 247 = | E 
3 7 543/ — 2 © 
5 142543 = 75 5e 2335888 


ö 19. Ss 7. 8 mixt Cireulate, in whicly the 
firſt circulating Figure begins in ſome integral Place, 
may have its ue ok Value found by finding the finite 
Value of the circulating Part by Theorem g. and to 
it adding the finite Part; which Sum may be expreſ- 
fed in one Praction, by multiplying the finite Part 

by the | Denominator found by Theorem 5. and 
then adding the Numerators for a Numerator, and 
: 83 that Denominator under, for the required 
FQOMINALOT. 
20. One Example will ſhew the Method of uſing 
this Theorem, and alſo the Reaſon of the Thing. 
Let the Example be, to find the finite Value of 
263535, Here the finite Part is 260005 ſor 


26 


| 8 12 4 - che whole Valve: —ꝛx— 
Er N 3 = 1 9 


NN Tr n .de 0 Palin ad A: 


Aden) -L: . N enn ne | ] 
) ",99 x 1 with&, 08 1 with 5,08 . 


b by: dividing. beun che Nameratar and Dengminaior 


by. vid 6, 0's) als. 


> 


cnc KTW DECIMALS. 
26353-5 is = 26000, + 353-5.3. now now 363-6 = 


. „ and 363596 = ice. 255 *. 


but 26000 = eg . any Nabi 
being both multiplied and divided by the fame Num- 
TOE mult til] continue of the ſame 15 


we 16000 + gg v= en 


__ Co OO 
282 . 26099 X 99 + 35000 . 26g 
wn. 208 „ 


21. It may not be improper to remind the Reader, 
that in the firſt Eſſay, Art. 75 and 146 of the 


MATHEMATICAL Ess Ars, are very 


Methods 

- multiplying, or dividing, by any W * 

ines. 
22. Tbeorem 8. A Series af 9.0 ſuppoſed do be in 


-finitely continued, is equal to * Unit in the next 


Place on the Left-hand, thus, .9 = = 1, og” = i, 
009 = -O1, &c. This might have been given by 


Way of Corollary to Theorem 4. for ae 925 * 


rem it is manifeſt, that Ai, 09 = . =. 


ts 2 1, 009 KI = 535 01 ; and hence the 


Truth of the {ook Theorem plainly appears. Or 
the Reaſon of it may be eaſily n, independently 


of chat Theorem; for, that 9 (or 9999, Ge. ad 


infinitam) is 1, may be proved thus. It is 

known that 9 = 4% wants but v of Unity, and i 
we take in two Figures .99 = , it wants biit 55+ 
of Unity, and if three Figures. 999 the:Earvr is but 


e of an; Unit. &c. hence it follows, that if the 


Number of g's be infinitely continued, the Difference 
derwixt the Series and kak 1 divided" 2 
2 


CIRCULATING: DECIMALS: 
an infinite Number of Nines, and *.* the Quotient 
"muſt de infinitely- little, or nothing: Therefore, 


999, Sc. ad infinitum, is = 1. 


23. Theorem 9. "Any Vulgar Praction, whole 
Denominator conſiſts of 9's, or of 9's with o's on 
the Right-hand, and whoſe Numerator is a Number 


not having more Fi igures than the Number of g's: in 


the Denominator, is equal to that pure decimal Cir- 
culate, whoſe Reperend 1 is the Numerator of the given 


'Fraftion, with as many o's on the Left-hand as there 
are g' in the Denomioator more than Figures in the 
| Num̃erator and the firſt Figure of the circulating 


Part muſt have as many o's on the Left-hand of it 


-& as there are. 0's i in the” Denominator, Thus, 5 n = FR 


BY... 5 f pate 
2=%; go os 5 Toy = 5 — = 373 


SIE > .000034T- The Reaſoa of hint is evi- 
Zee fron Theorem 4. ir being only the Reverſe of 
that Theorem; for which Reaſon, it might have 
been weir by Way of Corolla. 

24. Corollary. Hence it follows, that; cateris pa- 


ribus, when the Dehomynator is 9's without any 5 
* a 


the Repetend wn co immediate after the decim 


Point. | 
* Hence, any Valgar Fradtion, whoſe Nene. 
minator. is ſuch as mentioned in this Lheęorem, and 
whoſe Numerator conſiſts of more Places of Figures 
than there are 9˙8 in the Denominator, and the Fi- 
gures, which the Numerator has more than the Deno- 
minator be os, may have its Value readily expreſſed 


a 2 pure Circulate, without Piviſion, thus, 7. = 
4: 4. for by Theorem, 5 = 44 uud. Ln 7 being = 


»f 4 11 


#$X46 mult be = 44 K 10.= 44 j and 255 


34.2 for 23 = 342 by the Theorem, 5 7. 
. being t= * * 100 COS be 'S 
e = 74. U bos cine Sis eee 

1 26. 


Fo 


. + 


* - 


CIRCULATING, DECIMALS: 13 
abi lt may here be remarked, that if the Numerator oa 
Vulgar Fraction, whoſe Denominator isg?s,org/s witho's 
on the Right-hand, conſiſts of ſome Figures.compleatly 
repeated, and the Numberot Figures in the Numerator 
equal to the Number of 's in the Denominator, ſuch 
Fraction is equivalent toone whoſe Numerator conſiſts of 
but one Period of the repeated Figures, and its De- 
nominator of as many: 978 as there are Figures in that 
Period; thus; 3535 = x5 for by the laſt Theo- 
rem, 3 = 3434 = 34, and 33 2. 34. and 
conſequently, 2 = * * ; after the fame Man- 2 
ner, 8 = for 35 = 66 = 6, and 7 = .6 Math. EE 
alſo ; . $5 =. Wherefore, when ſuch Fractions 7* 
occur, we may take but one Period of Figures, to 
Sad the rente by, , — 42 nb. 
27. Theorem 10. Every Vulgar (finite) Fractionn 

| may be changed, either into a determinate, or — 

7 , ED os 


Demonſtration. To reduce a Vulgar Fraction to a 


„ 


v OO ee = ww Oy. 


= -* 


78 
od 


* decimal one, we * divide the Numeratbr by the De- 34. 
1  nominator, by Diviſion of Decimals; which is dove 


by annexing an © each Time we go, to each Re- 

N mainder for a partial Dividend ; and therefore, fince 

N in Diviſion each Remainder muſt be leſs than the 

Diviſor, (for were any Remainder; equal to the Di- 

N viſor, we could have gone once more in the Quo- 

d Tient,) it follows, that we can never have ſg, many 

1 Steps in any Diviſion, as there are Units in the Di- 
viſor, before we either come to o remaining, or have 
two Remainders the ſame; (for otherwiſe there 
muſt be as many Numbers leſs than the Diviſor, as 
there are Units in the Diviſor; which is abſurd.) | 

And if the Remainder be o, then the Diviſion 'is oe” 
evidently finiſhed, and the Quotient a finite determi- i 
nate Decimal z but if two Remainders in the Work 99 
are found equal, it is plain there muſt be a Repe- 
tend, for the Work may be continued at Pleaſure, 
and the ſame Remainders muſt come out, and con- 
VL | ſequently, 


ADDITION or CIRCULATES. 
ſequently, ' a Repetend of the ſame Figures. Hence 
the Truth of the Theorem. n 

28. From this Theorem it evidently follows, that 
the Repetend in any Circulate can never have more 


Places of Figures (but may have fewer) than the 
Number expreſſed by the Denominator of the equi- 


valent Vulgar Fraction leſs 13 the Vul Fraction 
being alſo in its leaſt Terms; thus, for Example 


Sake, Er = .153846 and that this is limited to the 


Vulgar Fraction in its leaſt Terms, is clear; for the 


— = = and therefore 


A ; od 13 


Fraction, which in Decimals becomes a Circulate, 


muſt haye its Repetend limited by the Denominator of 
that Fraction, in its leaſt Terms, | 


2 


25 I 
ADDITION #f CIRCULATES. 


29. General Rule. Make the ſeveral Reperends 


ſimilar, then add up theſe ſimilar Repe- 


_ tends, and divide their Sum by a Number conſiſting 


of as many 9's as there are Places of Figures in the 
Repetend ; the Remainder of the Diviſion is the Re- 
petend of the Sum; and if it does not conſiſt of as 


many Figures as the Places in each ſimilar Repe tend, 


o's muſt be annexed on the Left - band, to ſupply 
that Defect of Places: As for the Quotient, it is ſo 


many Units of the next ſuperior Column, and muſt 


therefore be carried to that Column, which, with 
the others remaining, muſt be added up as uſual. 
* oo 30. 


88 


An FST AAA © 


| " ADDITION or CIRCULATES. 
3 Add up .4 3 5833 2.7 and 


wo "Mal fair. 

Here we have firſt 44+ 

Mk: 4444 33 + 11 + 21 = 109, 

. 6:08 7 5 = of To nan Co- 
EA + ee — rand 22 un- 


36. 4217 —. I der the Repetends put ro 
and Catry I, jo 5 | 


he Sum ene 
Hate; the beſt Method of dividing by he % is 
that ſhewn in the iſt. of Mathematical 1 Ar eG 


Ten I IA TI 08, 92 | 


* 


=o 


31. mas 2. Add . 27 16 and 24 together; 
how to make the finite Expreſſion .25716 a Circulate, 
whoſe Repetend ſhall conſiſt of two Places, we muſt 


annex two'o's, thus, 25716 = . 2571600 3 and to 
make. 34 ſimilar to this laft, that is, to conſiſt of 
5 decimal Places, for 34 we write its equal 


257 1600 and 34343433 in Order to vrhich, we 
firſt add the Repetends together, and their Sum being 
43, which is leſs than 99, we have nothing to Car- 
ry to the next ſuperior F „ and. the,, Sum is 


5009943. 
34. Example 3. W t.53 876 03 


and 124.09 


** it 


Dal mal "tha in the Gmilar Expreſſions 


* 


muſt in the third decimal Place, 
begin and 


3434843 3 and now we are to find the Sum of 


19 


ADDITION os "CIRCUL.ATES: 
and conſiſt of fix Places of Figutes, becauſe the above 


given Repetends conſiſt of 1, 2, and 3 Places, and 


1X2X3= 6, is the leaſt . common Multiple; 


therefore, we ſhall haye, 


Diffimilar., © Similar. 5 . 
8 5 189% 85 io No the Sum o 
9.814 N Fa theſe Repetends, 
; 1.500 οοο 481481 + 000000! 
87.26 eats $+.26666666 | + 666666 +33333F 

| — 


083 08333333 | and r. 


124. 09 — 124.09090909- Repei 


Repetends 222.73, and . the Whole Sum = 


33. As to the Reaſon of dividing the Sum of the 
Repetends by a Number conſiſting of s- many Nines 
as there are Places of Figures in the Repetend, ſuch 
Perſons as underſtand what has been already ſaid con- 
cerning finding the equivalent Vulgar Fraction to any 
circulating Expreſſion, cannot be ignorant of it; for 
it is manifeſt by Theorem 4, that if 7 repreſents any 
Repetend, and z the Number of Figures of which it: 
conſiſts, that ſuch Repetend, as a Fraction of a U- 


nit in the next left-hand Place, is * 277 3 and * 


the Sum of any Number of ſimilar Repetends, iti 


the Fraction of an Unit of the next left-hand Place, 


n,9's ' n,9's 


will be repreſented by; = # =; + Ke. or 
2 + Se. N 
1, 98 


© * * - 
* a „ "F Da y *' LY +, "  X a «4 


= 
es - 
> ++ , „ 


* 


Minorand, which is at the 


N 85 1 ” : 
: 


„ = RANT, Thos. 
SUBTRACTION uf CIRCULATES. 


34. H◻— E Rule. E. If the R $ are not ſimilar, 
they muſt firſt be made ſimilar ; then ſee, & 
which is the greater, the Repetend of the Subdu- -1 


cend or Minorand and if the Repetend- of the Mi- 
norand is the greater, add 2 that Figure in the 
ateſt Diſtance from 

the decimal Poinꝰ on the Rights thaw 3 re 
as uſual. Rel um dg Ji Alge 

{<Q 35: Examples. | at. avg 777 T 1-2 al 
Subducend 84. me 3 " Pon 12.14 


5 petend of the 
Minorand 271062 Subtract g 26 Minorand is 
| OF « Apt het f 
Kinddndet | . 3101 Remains 8. — 


From 8. 374 8 3740 From 10.5 w 
e : 80 
Subtract 2,6 2.65 2.6666 Subtract 3.45 3656 i 
Fe 4 101 Q ? es 
Remains 6473 | ij Remels 70 
11 . 5. 73. ee 2 245 


W „ dt er sven 177 
Diſimilar. Made Sinilar. l 
From 1.227 ei,, 


"x Subtr. 0. 34621 0.34621 s 


— — 


37 | | 1 — * "TY 
51 4499 Remains 086109926515) fr 


IE © en; 


* = #*#4%5 bh ———U— O_o 
= 


„ 


> 1 8034 


1.4, 


2 SUBTRACTION or DECIMALS. 
Difſimilar. Made ſimilar. 

| . From 8431 |* 8431843 
5 23 e: 2326 ae 


n 30 T FRY 4 
251 as} ; 18 "Retains 68065, OP 8 i bf 
due * e bnd. $193) 5 0 


-thh 96. The only Th bub ich is ; neceſſary ws bes ex- 
pune” conterningothe above Rule, is, the Reaſon 

of adding 1 to the Right-hand Place of the Minor- 
and;©when' the Repetend of the Minorand is greater 

than that of the Subducend ; and this is eaſily thewn, 

for. in ſubtracting, when we cannot take any Part of 

the Minorand' our of the correſponding Part of the 
Subducend, we always add an Unit of the next 

Placeg to chat Part of the Subducend, that Subtrae- 

tion may be made, remembering when- we go to the 

nem Plate of the Minorand, to add 1, (for the 

Unt vf that Place which was added to the Subdu- 

. Gor their Difference may continue the ſame ; 

* Art. 4 aſon of Which Method of ſubtracting has 
of if +/- been already ſhewn *.;...and that the above Method 
Math. Ef. of ſubtracting Circulates i is agreeable, to this general 
ſays. Rule will plainly appear; for in the laſt Article 


it. was required to ſubtract 34621346213 fiom 
1:42727272727 : Now, we cannot take 462134621; 13 
hom 2727272727407, Phich is the. fame, Run; 28 
2727272727 
from —— ſed: as. Fracti 
9359599950. r 1 3 


| Unit in the next fu rior Place; V+: > by the general 
Method of Subtraction juſt above mentioned, we 
muſt add an Unit of the next * Place to 


22 


9999999999" 
82 e ſubtract 


, nd then ſubtract ; that is, we an 


MUETIPLICATION or DECIMALS. 

2222772722 9292222222 

act from A + „or 

ſubtract from 5999999599 65955999995 booty 

which is the fame, from 272272727 £9999999999, 
; | 9999999999 


1412727272726 
or from its equal, eds 


— ; where it may be 
9999999999 ei 


obſerved, that adding the g's only makes the firſt 
Right-hand Place 1 leſs, the teſt of the Figures on- 
tinuing the ſame; therefore, we muſt ſubtract 


4621340213 from 12727272726, for the Repetend; 


whence it appears, that we may ſuppoſe the Rights 
hand Place of the Repetend of the Subducend to be 
1 leſs, or, which is che ſame in Effect, that of the 
Right-hand Place of the Minorand to be 1 more 
than it really is; and then ſubtract as uſual. 


— — — —_ + S209. 4h | . TT ee met 
% : 0 . * . — o 
2 5 
= : 


MULTIPLICATION of 'CIRCULATING 
'DECIMALS. 


37. HE Product of any decimal Expreſſions, 

| whether determinate, or circulate, may 
de found, by finding their equivalent Vulgar Frac- 
tions, and then finding the Product of theſe equi - 
valent Fractions, by the Method, of multiplying 
| Fractions, taught in the firſt of the Mathematical 


Eſays ; (which Product muſt be equal to that of 


the given decimal Factors; for the Vulgar Fractions 


being by the Suppoſition equal to the decimal Ex- 
preſſions, it is maniſeſt their Products mult alſo be 


equal:) And (therefore,) the Vulgar Fraction ex- 
preſſiug the Product, being — into Decimals, 
will give the Product of the given Decimals, in a 


FE 


-D 2 decimal 


V. 


MUL/TIPLICAT en OF DEGIMALS, 
decimal Expreſſion ; and the Diviſion may be car- 
ried on at Pleaſure, till either © remain, or the Re- 
po be found, or as many decimal Places as ſhall 

ls ee exac [ior the ar Pur. 


\ \ N 1 


” 27 


444 


wes | bu 
95 


4 by eg Decimal, 77 2 . th 
vired Product is * * 1% oy Mulrplicatio 


4 — 1 * g 2 101 204 


1 * 75 . 2325 | Y 
of riger Fraiows). 700 gx 100 Now 


132 z maj be divided by ꝙ X 100 — lt Cutrellation, 
or eum, thus, 2 7 "29215 


* ' 4 = 258.3 3, found as in 2 


the” Margin; and 258:5 10% — 2 
= 2.583, found by cutti 25502 +1 Carr 
ha Places more for De 2 


| 


ö. 39, Euumpit 2. Moukipſy 32. by 3.4. 


Here, 127 5 32 ESE _ 3.2 


ntl 33:5 Vf : _—_ . 
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* . Write at : nr w 


ord cabal, was ON 


_ - = : . TY * * 
2 20111 4 „ + 7 ot 255 
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into a decimal Expre ge ihe com- 
mon Diviſion; 28 ethod 15555. 
ſhewn i in the Margin, by 2 the 3 


and then the 3 of that again; andr © 
fo the 8 105. 22 very 4 950. 465. 

early true, t not exa or we © | 
have nge continued the Product till it 108. 61 15 202. 
circulates. 

40. Before we proceed any iche, it may not be 
me to lay down the following Rule, for the 
more read hs dividing decimal ,Experſſions. by any 
Number 0 


The Rule. "Take as many Places of Figure for 


the Dividend as will give ſo many decimal Places in 
the Quotient as you ſhall think to be ſufficiently 
exact, though there ſhould be no Circulation diſco- 
vered in that Number of Places; then divide, as if 
the Dividend was a whole Number. by the Method 


ſhewnin Art. 126 ofthe firſt of Mathematical Efays'; and 


after the Operation the decimal Places may be cut off. 
For an IlIluſtration, let it be required to divide 


950:5 by 9, (ſee the laſt Article 3) here, as 950. 


js very nearly = 950.555555555, being ſufficie ly 
| Exact ant any Purpoſe, we divide as is here 
- 95055555555. ; 
9595-55555 þ 
- - 959555555 | 
' 95055555 | 
9505555 
950555} 


oY «EA 


© 
Vn ©. 5 UV tO * 
f 
g 


IX S. 


"A 


12 eee TY 
or, 10561728 39505. and it being manifeſt the 
the 


% 


26 


22 
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the Quotient can have but three Places of Figures, 
the Anſwer muſt be 105.6172839505, very near the 
Troth. er e het 1g 6 tb CY 

Otherwiſe. By the Expence of fewer Figures, by 
this Rule, Separate the Dividend by vertical Lines, 
into diſtinct Columns, each containing as many 
Places of Figures as there are Places of 9's in the 
Diviſor ; and in ſeparating theſe Columns, begin at 
the Left - hand, and proceed towards the Right; and 
if it happens that there are not Places enough on the 
Right-hand for a compleat Column, that Defect 
muſt be made up by apnexing Cyphers on the Right- 
hand, if the Dividend be a determinate Number, 
or by continuing the Repetend, if it be a Circulate. 
This being done, take the Figures in the firſt Co- 


lumn, (on the Left-hand) and place them under 


thoſe in the next, and find their Sum, and place it 
under the Figures in the third Column, and lo pro- 
ceed to the laſt Column; then add up the ſeveral 
Columns, and their Sum will be the required Quo- 


tient, 
Note. When the Diviſor is a whole Number, 


the Figures under the laſt, or Right-hand Column, 


are the Remainder of the Diviſion, or a Reperend. 


For an Illuſtration, let us divide 950.5 by 93 ac- 
cording to this Method the Work will ſtand thus. 


the firſt Column; 


Column there is 4, to which prefixing the 1 placed 


9131 *1.311 31 FRITALISLISD1 51-5 

914141914]19]14]1914}9]4 
: 1111142 31314141516 
w 56 17 9 5 o[s 


Hence the Anſwer as before. 
Explanation. Having parted out the Columns, 


under the ſecond we put , the Figure which is in 
148 we have in the ſecond 


5 + 9 14, to be carried to the third Column ; 
but as that has but one Place, we put the 4 in that 
Column, and the 1 in the ſecond; then in the third 


an 


MULTIPEICATION os DECIMAES. 23 
in the ſecond, we have 14 to be carried to the ern 
Column, which, containing but one Place, we c A | 
only write the 4 under that Column, and the 1 in 
the third. Now, in the fourth Column we have 
4 + 5 =9, to which prefixing the 1 placed in the 
third, it is 19 to be carried to the fifth; therefore, 
in the fifth Column we write down the 9g, and the 
1 in the fourth, becaufe the fifth Column contains 
but one Figure: Again, in the fifth we now have, 
9 + 5 = 14, and the 1 in the fourth Column, 
(being = 10 Units of the fifth) which makes 14 + 
10 S 24, to be carried to the ſixth ; which Column 
having but one Place, we can only write the 4 in 
that Column, and place the 2 in the fifth: After 
this Manner we proceed to the laſt Column, in 
which it may be obſerved that we have written a 6, 
which, according to this Method of adding the Sums 
of the ſeveral Columns, would have been but a 5 
but we added 1 to it, to allow for the Carriage which 
would have been, if we had continued one Column 
more. Having thus compleated the ſeveral Co- 
lumns, we add them up as in common Addition, 
deginning with that on the Right-hand, ſaying 
6 +4 + 5 = 15, put down 5, and carry one, 
then 1 (carried) +5 + 9 +5 20, put down 6 
and carry 2, &c. The 

The Reaſon of this Method of. dividing by 9's, 
ny be ſhewn by dividing 34133622 by 999, 
thus: | PEER 


9411326 322 

B47. 
.  oiivitl fin 5d T 
Anſ. 341677353, 

+ 134% 14, Of 24 097%. Wt eh 

and multiplying 341678 by 999, by the Method 

thewn in the firlt Eſay, Article 75, hu: 

1 1197! 1” £ neee el Lo: 
341678 


The Product 341336322 


rr 3 ww ww 
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br by comparing theſe" two Operations together, it 


will plainly appear, that one js only the Reverſe of 
the other. Bur to proceed with our ee of 


multiplying decimal Reppin 
5 Example 3 May £7 1 11 
How 5 5 L and e 7 
4 100 
. 
2 E — 32 2 — 
N epi Prout = = JUL = 
1 2 2925 ee 
9X 109.7 757 rr oem i 
HAI 8 1 0 1. e — 
4. Example 4 welch 142857 by pig. 
142837 
kin we ha. i 28 A, — 
| 14 5) 555999 an d 0714285 
* 7182. DAS + 
£ P * 
99995985 bence- _ pc rod js, 
142857 | bs nnd} oY ewe 714285 wy — hich 
| 955899 "9599990 © 999999 5999585 3-2 which 
we turn into Decimals, by two Diviſions, thus: 


0 612245 

The 6a Diviſion. 4 __ £02173 192949 

| N 214284 
Hence 102040642245 = ' 999999 = 102040755337, 
or 220204 14285 7 the ſpcond Brünn, by the 


laſt Method v Wh tage 40, will ET as fol- 
lows. CG \ 0128 


—ͤ—— 2. 


Sögel! [regs 
101 — — — 4 
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171448515 1428;[514283Þ7 13285[514284þ114283)9 14285 
102084 26337 215 24489 591801673465 
n 


7 102040 


and, by barely looking on the given Multiplier and 
Multiplicand, it is manifeſt the Anſwer muſt be 


about or. and - the true Product is'= 0120408! 


RN ries Latin 


We are not ignorant that there are ſeverat - 
other Methods. of multiplying Cifculates; but as 
they are not any Thing better, if ſo god; and a 
Multiplicity of different Rules, ſerving only to con- 
fuſe the Learner, we have 8 proper to omit 


chen. Na nk 
ö Fa . - F « f 
— * , 9 * N 4 4 4 6 5 7 = » * ** 2 * 2 
* wn” # Brno a - r — 2277488 
0 H A P. N 00754)! 
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1 | General Rule. Change boch the Diviſor rand. 


; Dividend into their equivalent Vulgar 
Ws et then find, the Quotient, as ſhewn, in 

fron of Vulgar Frofions 5 and the Vulgar Frac- 

tion, expteſſing the 8 may be changed i into 
Ne Expreſſion, by the Methods Already 
cated o 
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75 * 90 7 79 


baden, te Ges. - g 129 A806 
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- by .75 3 which is the 225 55 
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She this Table, we are indebted to the Lathot of 
the ingenious Mr. Marſh, of Saliſbury. — Irs Ufe 
may be ſhewn by a few Examples. iſt, What is 
the decimal Expreſſion for 3? Anſwer. By a bare 
Inſpection of this Table, againſt 3, the Numerator 
in the Side, and under 7, the Denominator on the 


Head of the Table, we find 2 is = ,428571. 


| Example 2. What Decimal is = ge,? This by 
Abbreviation is = + or 2; by either of which in 


this Table. we ſhalt find the required Decimal is 


Example 3. What Decimal is = er? As this 
s a greater Denominator than is to be found in 
the Table, and is not in its loweſt. T erms, we re- 
duce it lower, thus, r is = +4, fwhich in the Ta- 
ble gives ,6 Ys | 
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3 4 What is the E Expreſſion of 


: By chis Fable 22 833. But as £2. "is but 
17 vs of 3 it is — its decimal Expreſion AP 

. 
Here by the Table we jo only.the Value of, * 


01923076, and muſt multiply that 1 
3, in Order to have that requi- 


red; which may be done in the 


common Manner of multiplying, a 


Tard £ into a decimal * +8 


only obſerving what Carriage — 2 
would have been, if the Repetend E 
had been once more written down; 0 5769 "I 


that is, if the Repetend in this 

Example hatt Been twice wrote, we ſhould have a 9 
on the right Hand Place of the 6 and . as 9.x 3 
27, ſhould have had 2 to carry to the 6 wherefore, 
we begin the Operation with ſaying, 6x 3 =18 + 


(the Carriage) 2 = 20, which is o and go 2, then 7 | 


X.3/= 21 + (the Carriage) 2 = 23z that is 3 and 


6 


50. 4 TABLE of. 


AccounTs are kept in| 

| DENMARK ray 

n rn 
indollar 216 
Hor 54 


chelling 2 
1 424 


1 


. FRANCE, | - 


4 
© 


"Y —_—— - 


. Ph "$55 * 
” ö bi | a 
—— —  RELAND. |. 


ur * s 78 
Rixdotfar 
Krouter 2.29 


8 
Pfenin e e 
4 1 . 1 1 — v4 


= 
9 


145 — 428 


Mind, 


Rixdollar 


7 = * 
16 v4 9 75 
; . FLATS C£.+# 45 „ FS 
. * * 1 = e 2 8 2 
a 19 V 
* Aan £1 #+ £4 4 rr 
= * 
* 
l 


Fe 0K2168 „ Mesar. 
Ce 


Rixdollar 7, 2010 1 
Groch 
Pfenin · 


* 


Ons ST „„ —— »-< 


Florin 
 Kreuxer' | 
Hellert | ö 


Ducat f 
Gtos di Banco z 


MES M13 Ane 1 
Rirthollar * 


3 f 
helling 


Florin $<c 85 10 


Das .« 


4.80 FSoldi?! 26 

Pfenin 3237 ͤ——·˙— 
oe angie thin M 93 
ane See da 44 


n. 0950 28 2 l 


0450 ber 


6510 


Cron 244 Ffenin 
Julio 124-4 | — | — 
Grain 3.05 "PORTUGAL... 
Quartrine-« - .61 A Mill. Ree 286 5 
| ar 
Ducat de Banco 162 * — r —k 
nig Medic PROM. * 
Grain 1.62 | Florin n 
nner Groch 2.40 
Ounce © 600 — 1 
Tarin 20 — 
Carlin 10 SCOTLAND. 
Grain, - I Pound & 
Piccoli * (fere) 17 —_ 2 4 
— —— Penny a? tte 
' MUSCOVY. — 
Ducat 408 Br SAN. 1 
Ruble 204 [A Rea or Rial of Plate 
Grif 20.4 21.6 
Altin — A Maravedi „ 
— — Note, 2 Rials of Vel- 
"NETHERLANDS. |. lon = 1 Ralf. 
Pund 518.40 | Plate. | 
Schetlin 2 5.92 |—— — 
Fang 15 6 SWEDEN. ö 
Pundt 
Schelling 
enning * 
— — — 
Florin 
Stuyver 
ern 
POLAND. 
Rixdollar 216 
Coch e, 2.4 | ** 
* Arcona, 7.5 Rome. * 
3 '1'In | | 2 Make and eb. 
| * In Holland, Ce. WW 
He2- This 
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erxpreſſed in Farthings of our Money, the Difference 


| 9 -. IN 
This TABLE will ſerve the Purpoſes of much lar, 
ger Tables; for the real Value of the Money bein 


in Value of any two is found by Subtraction; and 
how many of a leſſer Species are equal to one of a 
greater, by Divifion. © Ra . A 272 FI 

This Table was firſt printed in the Gen//emant's 
Magazine, and from thence, with ſome Corrections, 
| was publiſhed in Lowe's Aritbmetick; from which 
laſt-mentioned Author we have here given it, with a 
Number of Corrections of our own : However, it it 
ſhould be yet imperfect, we ſhould'be glad to receive 
the Corrections from our mercantile Contributors. 
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5r: A TABLE of Forxzicn MEASURBS.s 


oe” APPLICATORY. | 
A Rirheep, Brace, Cane, Cavado Derſch, Ell, 
Pico, Ras, Shock, Toiſe, Vara, Veſhcove, | 


Tard. V. Proportions of Meaſures, p. 65. 
| II. Cvnie. 
Almud 11. Alquie 8. Aﬀce 3. Bochel 6. 
Boiſſeau 3. Charge 3. Chetweric 7. Chetwert 7, 


The late ingenious Mr. Lowe, who gave this Form to the 
Table of foreign Meaſures, was ſenſible that in a Work of this Ni- 
ture there mult be ſome ImperfeRions; therefore, our ingenious 
Contributors are defired to communicate the Corrections of ſuch 
Places as they know on proper Authority to be erroneous. © © 
N. B. The Proportion of the foreign Meaſures to thoſe of Bri- 
lain, when not ſpecified in the Notes, may be found under the 
Head of Proportion of Meaſubes, p. 65. The Uſefulneſs of this 
Table is a ſufficient Apology for its being inſerted. ' | 
The following alphabetical Indexes of Meaſures and Weights 
are here given (for the readier Recourſe) with References, by Fi- 
gures, to the Account given of them in the ſubſequent Para- 


prays ANY AIC: Cans by TORO 9»: - 
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ww © FS Ts 


( 53 ) 
Corbe 6. Emine 3. Fanega 11. Halſter 5. Hoedt 
Killow 12. Laſt 45 9. Litron 3. Load 3. 
Meſurette 3. Mina 6. Mine 3. Minot 3. Moggio 
6. Mouver 5. Moy 6. Mude 5. Muid 3. Muken 
5. Picotin 3. Pipe 3. Quartier 3. Quartilio 11. 
Raiſer 3. Rugio 6. Sac 3 5 6. Salma 11. Salmo 
6. Scheppel 4 5 9. Serier 3. Staro 6. Sen 
Tun 3 5 10. Viertel 2. Voye 3. 

1. DzuuAkE, V. Scandinavia. — Monza, 1 
Italy. — Noa wav, V. Scandinavia. — SteiL v, V. 
Italy. — SwzDen, V. Scandinavia. - | 5 

2. FAN D ERS: Viertel. VJ. Proportions, 

3. FRANCE: { Corn, Se.] Quarte 2 Linon * 4 
Picotin 4 Boiſſeau 3 Minot © 2 Mine 2 Setier ® 12 
Muid *. —— Dizrzrxencss (1) Char-coal: Litron 
2 Picotin 4 Boiſſeau 8 Minot 2 Mine 16 1 Muid. 
(2) Lins: Boiſſeau 3 Sac 36 Muid x. (3) Oats; 
Buſhel = double that of any other Grain. (4 
Plaſter: Boiſſeau 12 Sac 36 Muid. (5) Salt: 


2 N Ordonnance, the' Litron is divided into 2 Demi-litrons, 


| 4 Qu arter-Litrons ; and contains 36 cubic Inches of Paris. 
and 4 By 


rdonnance, the Paris Buſbel is to be 8 Inches, 2 Lines, 

and a Half high; and 10 Inches broad (or, in Diameter) within- 

ae. ler! it is different, in different Juriſdictions. V. Oats. (3) 

* By Ordonnance, the Minot 13 to be 11 Inches 9 Lines high ; 

and 14 Inches 8 Lines in Diameter. — It commonly weighs 
240 1b! Mare- weight. 

I Mine is no real Veſſel; but an Ekimation of ſeveral 

ers 


8 A Setier of good Wheat weighs betwixt 2. and 248 1b. 


Mare. weight. — In Berri the Sete conſiſts of 16 Boiſſeaux. 

h The Maid of Paris is to weigh 2640 lb. that of Orleans 
600 lb. — That of Berri is 21 Boifleaux — That of Rowen is 12 
Setiers, which makes 14 of Paris; and weighs 3360 lb. — And 
1 divided into Mines: but thoſe Mines only contain 2} Paris | 
Setiers. | 
' 1 Inſtead of 16 Mines to the Mui, the City Meaſure gives 20, 

Or 3 Boiſſeaux is 1 Minot ; and 48 Minots, 1 Maid. 

I Salt is ſold, all over France, by the Muid ; which is greater, 

or leſſer, accoidin to the Cuſtom of the Provinces, where it is 
ads, and where it is ſold. — In Maren in the Iſle of NH, and 
other Places in France, where Salt is made, they ſell it by the 
Hundred; which they divide into 28 Muids, and every Muid into 
24 Zoſhels: and the Hundred — in Anfferdam, 


14 Laſts, T — 
| or 23 Tuns. Meſurette 


| CS 

Meſorette 16 Litron * 16 Quartier 4 Minot *.4 Setier 
10 Muid. (6) Sea-coal; Litron 4 Picotin 4 Baiſſeau 
. 6 Minot 5 Voye. (9) Waed ; Boiſſeau 8 Minot 2 
Mine 20 Muid. — VABIATIOVS (1) Ante (of Ma- 
gon) 1 Setier. (2) Emine (of Caſtres) = 5 a Se- 
tier. (3) Load of Tarſchoon = lb. 352. 80: of 
Arles, 360: of Beaucaire, 367.20: of St. Gilles, 
pr gh (4) Pipe (in Bretagne) = 10 Charges, each 
of 4 Boiſſeaux.; and weighs 600 Ib. (5) Fun — Au- 
nay = = Ib. 2200 : of Breſt, Port-louis, Quinpetes- 

rentin, 2240: of Audierne, 2906: 2717 

4. G8RMANY: Scheppel 4.90 Laſt, 

. -5..HotLand: Scheppel 4 Mode 27 Laſt .— 
DrerzRENCES: Oats: Laſt (at Berg-op-zoom ) 
28:25 Viertels. (At Bruges) 14.59 Hoedts. (At 
Dixmuyde) 24 1 (At Ghent) 19 Sacs, or 38 
Halſters. (At Gravelin) 18 Raiſers. (At Liſle) 30 
Ralle. (At Steenberge) 29 Viertels. (At Ton- 
) 14 Moids. VARIATIONSͤ : (1) Halſter 
Muid] + in Louvain. [Sac] + ac Ghent. (2) Hoedt 
= [Mouvers] 8, in Bois-le-duc, Cleves, and Guel- 
derlagd.. {Muids] 9 in Overyſſel, Zwell.  [Railers] 
18, at Dunkirk. [ Sacs] 10.50, at Utrecht 10.66, 
at Detf, Rotterdam. ¶ Viertels] 13 at Amſterdam. 
La =,LHoedts} 17.50, at Bruges. [Mouvers | 
20. 50% at We duc. 20 in Guelderland. [Muids] 


The. Litron for Salt is TS than that for Cora; and is un. 
ded into 2 Halves, 4 Quarters,-and 46 Meſurettcs. - 
The Minor of Halt commonly weighs 240 lb. Mare- wei t. 
he Satie, of Caſtres weighs about 200 lb. Weight o * 
Place; which is about 170 Ib. Mate- weight. 
RY The Tun of Nantes conſiſts of 10 Setiers ; the Setier, of 10 
Buſhe "The — . being heaped, it weighs between 
2500 ad 2250 lb. „when en, ii weighs 18 or 20 per 
1 Of the of — 83 make about 10 Quarters 
in 
92 The Laf commonly weighs 40000 lb. Weight, —. At Amper- 
dam, and in North 2 Laſt . . of Barley, commonly 
weighs between 3200 and 3400 Ib. „ re 
0 N. * „on 
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'8, in Liege ». 15. at Tongres. 25% at Utrecht. 
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33. in Frieſland. 36, at Deventer. 3, at Lou- 
vain. [Raiſers] 22.38, at Gravelin, St. Omers. 
30. 50, at Dixmuyde, 41, at Liſle. [ Saes] 4.50, 
at Middleburg , i in Zeeland, 25, at Nan No 


trecht. 26, at Alcmaer; 28, at Tergou Ko 
= 


Delf, Rotterdam, Schedam, and Ghekt. 3 
Haerlem. 36, at Amſterdam, Montfort, Vianen, 
Yſelſtein *. 44 *, at Enchuyſen, Hoorn, Muyden, 


Naarden, Welop. [Scheppels] 33, at Thiel. 68, 


at Ruremond. go, at Hamburg. [Viertels] 28, 
at Mechlin. 33.30, at Breda, Steenberge. 34, at 
Berg-op-zoom. 37. 50, at Amſterdam. 38, at 
Antwerp. (4) Mouver =. 4 Scheppel, (5) * 


= of Viertel. (6) Raiſer = [Scheppels] 2, 
St. Omers. (7) Sac [Muid] 5, at S [Schep: 


pels] 2, at Enchyſen. 2.25, in Zeeland. 2. 30, at 
Brill, rag, Zurickſee. 3, at Amſterdam. ofa 
at Leyden. iertels] 32, at Antwerp. 


6. IraLy: Nang: Corbe v. Plorence: Staro = 24 


Moggio. Genoa : Mina 30 Tun *, Lebern: Stax 
3 Sac *8 Moggio. Morea: Bochel ** Ru- 
80 Sei: Salmo . Venice: Staro 


| 


. Wikte de reckon 12 Setler to a Maid, and het W174 

t Where the Sac is little more than 2 Scheppels, . 

The Laſ of theſe Places is 2 per Cent. | nie Hind the” La 
of Amſterdam, | | 

v Where they reckon » Sues 0 « Maid, 1 

* Each Sac containing 2 Sc * r 

Of the Corbes, 100 . 97 Setiers of Fe. 8 
4 EET Staro weighs : about £50 6. — Salt is fold by che Staro 

2 


es Tur of Genaa is | about 40 | Buſhels of Wincheſter þ 
b At Lighers 5 Saco is accounted to make line Teſs than 10 


els 


© Of the Bochell, 9 3 about 8 Buſhels Winchefter Meaſure. 


$ ten! and makes, in Flrenct, 
Jn * 


Py 
S ..4 7 
" * 
- ” L 
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. Moscovy : Chetweric 8 Chetwert 4. 
.. PogTucaL : Alquie 60 Moy », _ 

9. PRussfA: Scheppel 60 Laſt i. 

10. SCANDINAVIA: Tun. ee 
11. SPAIN: Hiſcam: Fanega'. Catalonia: Quar- 
tillo*x 4 Salma. Granada: Almude 2 2 
Valencia: Fanega +, 

"#0, Turkey : ME 


. Liquid. 


den 1 3 4. Achtelin 3. Acombrt 9. Am- 

hora 5. Anker 4. Arroba 9. Aſnée 2. Barile 5. 

arique 2. Baſſee 5. Beſon 3. Bigorza 5. Boc- 
We 5. Botte 2. Brenta 3.  Buſſard 2. Cantar 9. 
Cavada 6. Chopine 2. Cogno 5. Demi: ſetier 2. 
Driolinck 3. Fat 7. Feoder 3 4. Feuillette 2. 
Fiaſco, 5, Heenier 3. Je 3. Kan 8. Lera 5. 
Levor 3. Loder 5. Maſſem 3. Maſtilli 5, Me- 
ro 5. Meter 20. Millerole 2. Miſerole 5 Mit- 
tidel g. Mixaro 5. 4 7 2. Muſſie 4. Oke 10. 
Oxio 3. Pignatoli inte 2 4. Pipe 1 2 9. 
Poingon 2. Spoon 2. Pot 2 6 8. We 2 
Quartillo 9. - Queue 2. Reoder 3. Rubbia 5. 


5 The Chetwert holds about 5 4. Buſbels ene Mes- 
h A Moy contains about 3 Zagliißi Quarters, .. 

3 Of the Pruſſia Id: 4 make a Maid ; ; which i 15 a Stone 
x? be Tun of Denmark and Norway is about 4. 2 Buſhels. 

1 Of the Fexega: of Biſcary and Fatexcia, 5 make an, L 


N The Duarter of Catalonia is the ſame as the Eng did Quarter : 
and 2} of them is a Cargo, or Load, of 360 lb. Weight. 

n An And is about 14 EAR Buſbels - in Weight . . by 
Heap, 144 1b. . - by Strike, 99 Ib. Fag. — N. B. 100 = 
of Grenada make Laſts 10 Maids of Amſterdam . 

Setiers of Paris Buſhels of Bourdeaux. 
The Fanega of — makes about 2 Exgiifs Buſhels. 
P The Ale weighs about 20 Okes: and 83 . 


| E 


Sachie 


* 


637 3 


Sache g. Salma 53. Scandale 2. Schreve 3. Se- 


chys 8. Seiltin 3. Setier 2. Somar 9, Staio 8. 
Steckan 4. Stoop 1 4 7. Tomes 3. Fun 2 4 5 
Viertel 3 4. Urna 3. Tune 3. 

044 Franvess: Staop 4 Ae m 3.04 Pipe. 
DreyFzR®vcEs2:,. Beer is fold by the Barrel uf 32 
Stoops. The Stoop contains 7 Pints: and the Hem 
is about 42 Gallons Wine-meaſure, in London. 

2. France: Poiſſon - 2 Demiſetier 2 Chop 7c 
pinte * 2 Fot 4 Setier“ 36 Muid=!g Tonneau, —— 
DixFERENCEs : Brandy (at Manepeliee.. Tholouſe⸗ 
&c.) is fold by the Quintal of 100 . Weight with 
the Caſk. —— VARIATIONS: (1) A/nte (at Lion) 


80 Pots. (2) Barique (at Bourdeaux) æth of a Ton- 


ncau, or 3 Paris Muids. (3) Bote (in the Southern 
Provinces) a Veſſel containing about a Muid. (4) 
Buſſard tin Anjou and Poitou) half a Pipe. (5) 


7 (in Burgundy) 120 Pintes (in ſome Pro- 


1+. 4 Pinte.] (6) Millerols {in Provence) 
Ne Pintes of Paris. '7) Pipe v (in Anjou and 
Poitou) a Muid and half of Paris, or 432 Pintes. 
(8): Poingon (at Paris) a Demi- queue, or half a queue. 
(Ia Blaiſois and Touraide) half the Orleans-tun, or 
288 Pintes. (At Rouen) 13 Boifſeaux. (9) Queus 
(in Champagne, and at Orleans) 54 Setiers. (10) 


| 4 The Slope. they reckoo, weighs 6 lb. of their Weight. © 
Six Aems make a Tun of 252 Gallons, Winchefter Meaſure. 
The Poor contains 6 cubic Inches, 
* The Chopine of common Water weighs 1 lb. of Paris. 
*The Piste, of Paris is abbur the 6th; Part of the * 
Oongius ; and contains 2 1b. of common Water. That. 
Se, Dexir'is bigger — In ſeveral Places it is called a Pr. 
The Setter, among Gaugers, is an Eftimation of 8 Pintes. * 
* The Muid — at Hourdeaux, contains 110 Pots wir the Lee, 
er 100 Pots clear Meaſure ; the Pot containing about 2 Miogles, 
of Amflerdam — of Cl _—_— ——— — nd 
ſeveral other Places in Languedoc, 18 Setiers ; the Setier, 33 
Pots, equal to 35 Steckans of Auflendam — of Paris, accorgi 
to an Ordonnance of Henry IV. 300 Pintes; ne to, "is 
Regulation of Louis XIII. 280 Pintes. wh 620 


The Pipe goes by the Name of Tus in the Proviges 
the Loire. 


I 7 Sandale 


038 ) 
Stindale (in Provente) 4+ Gallons WincheſtersMea- 
fure. (11) Tonneau (at Bayonne and Bourdeaux) 
3-Paris Muids, or 864 Chopines. (At Berri, and 
Orleans) near 2 Paris Muids, or 576 Chopines. 
8 3: GERMANY: Maſſem 4 Viertel 20 Aem 6 Feo- 
der * 2.50 Reoder. —— VARtI1AaTIONS. . Augsburg : 
Maſſem 8 Beſon 12 Je* 8 Feoder . . Heidelberg : 
Maſſem 4 Viertel 12 Aem 10 Feoder ; . Naremberg - 
Maſſem 64 Heemer 12 Fedder. Vienna : Sciltin 
4 Achtelin 32 Heemer 32 Feoder . . Wirtethberg : 
Maſſem 10 Yune 16 Aem 6 Feoder, — W. B. (1) 
Dyiolinct (of Vienna) '= 24 Heemers. (2) Schreve 
(of Vienna) = 4 Maſſems. 
4. Hoitanp: Mufſic 4 Pint 2 Mingle 2 Stoop 
$ Steckan 2 Anker 4 Aem 14 Feoder. —— Dirrx- 
kexces: (1) Ho (at Amſterdam) is fold at ſo ma- 
ny Pounds Flemiſh per Tun; conſiſting of fix Aems 
yy Trey ſo many Florins per Bartel. . or by the Hun- 
288 (2) Oils are fold by the Tun; which 
contains 6 Aems, equal to 1600 Paris Pintes:'. 
Coaffe Fiſh-oif they commonly keep in Barrels, con 
. taming from 15 to 20 Steckans. —— VARIATTONS: 
(107! Viertel, or Vie: 3 5 Mingles'. . N — — 
that for Brandy, (27 hr. dk - 
Differences : Huy Oil. | 
5. ITALY,: Calabria: Pi natol 2 32 Staio 10 Sal- 
ma. Ferrars : Sechys 8. Maſtilnm. Florence, ' and: 


Leghorn : Mittidel 2 Fiaſco 20 Barile 10 Cogno. 


ig Toe Froder is ſuppoſed the Load of a Waggon wid karte 
The Je is 12 Beſons, or 3\Moids. 
d At reges they call the Pirges Seſtiers ; 
to a'Seftier. = V. B. It is common to put — 7 and 
Perthgal Wines into Pipes, Butts, and other Pieces; ſome of 


ey TIT , Go to 90 Virges It is uſuah, 


to reduce thoſe Meaſares- into 

| ng 3 Bea N — — 
29, 48 ante, 

d other Places in — 


— at Hamburgh, and 
—— 


32, — and ocher Place in , and at 
— — 88 


and other Places in Gaienne. . 


Geno: 


( 59 

Genoa : Barile 2 Miſerole 5 Botte 4. J[fria : Sechys 
6 Urna. Mores : Lodere. Rome: Boccale* 7.50 
Rubbia 13.50 Brenta. Venice: Lera 4 Sachie 4 
Quart 4 Bigorza 4 Amphora. Verona Baſſee 16 
Brenta. DIFFERENCES: (1) Corn (at Venice) is 
fold b the Staio ; and is, in Quantity, about 1 Se- 
tier of Paris. (2) Oil (at Genoa) Barile 14 Top 
(At Leghoro) Mittidel 32 Oxio. (In Morea) Le- 
vors 10 Barile. (At Naples) Tomolo 16 Salma +. 
(Ar Venice) Mero 40 Mizaro. 

6. PorTUGAL : Cavada 12 Almudats. —— Va- 
RIATIONS : Pots are alſo uſed, holding. T a 
Gallon . . others g of a Gallon. 

7. Pavss1A : Stoop 180 Fat. 

8. ScAx DIV AVIA: Pot 4 Kan®. 

9. Spain: Quartillo 4 Agumbre » 8 Arroba . 
Andaluſia: Quartillo 4 Somar 8 Arroba. Valencia: 


| Cantar?. — DIFFERENCES : Ons: Pipe 40.50 


Arroba. 
10. Toxk EY: Oke 8 Meter *, 


1 The Botte is about 100 Pints The Venetian Botte is divided 
into Muſtaches ; 76 whereof make the Amphora. 
© The Boccal, contains ſomewhat more than a Pari Pinte. 


e os. Lee the Amphora is 14 Quarts; and the . 


1. The 7un of Genoa makes 236 London Gallons. 
© The Levy weight 73 Þ 10 whereof fill a C 


which ſhould hold 15 Eg Gallons, and "weigh 112 f I. 


h Avoirdupois. 


225 5 + Salmas are accounted to a Tun of 236 Gallons of Oil in 
*. 
21 The Mere is about 3 f Pints by Meaſure : but, by Weight, 
is more. 
* The A/muda holds 4 4 Gakons Winchefer Meaſure. 
1 The Fat is about 80 Stoops Antwerp Meaſure. 
The Kan bolds ny I Gallon . 
= An Afumbre is about 3 Pints Enghfb 
81 kia doh make. 252 Gallons Bags 
e Conge, 336 Gallons, inchefer Mea 
* ar a 2 ons. inc ure. 
754 EAN is the Arroba of 25 1b. Hane, Negs- 
(as s | 


i Mapr is about hind of. nato d. 
” | Or OO RT Ou 2 WEIGHTS. 
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2 WEIGHTS. 

Ace 4. © Arrata 7. Arroba g, 7, 10. Balemaa 
Th.” Barquit 6. Cantar 5, 11. Carat 2, 4. | Cary 
go 10. Caſtillan 10. Centner 3, 8, 9. © Denier 5. 
Bram 2, 4. 5, 7, 10, 11. Engel 4. Grain 1, 2, 4, 
55 10, 11. Gros 4, 5. Killet 11. Laſt 8, 9. Liſ- 
pound 3, 4, 8, 9. Livre 2. Load 4. Loodt 3, 
4. Marc 2, 4, 5, 10. Medical 11. Millier 2. 
Numile3: Obolo 3. Ochavo 7. Octave 3. Oke 
5, 11. Ounce 1, 2, 3, 5, 7, 10,14. Penny-weight 
1. Pood 6. Pound 1, 3, 4, 3, 5, 8. Primi 5. 
Quarta 3. Quint 3. Quintal x, 2, 5, 7, 10. Qui- 
rat 11. Rota 11. Rorello 3. Rugio 5. Saliqua 
5. Schippound 3» 4, 8, 9. Seſtertia 3. Scruple 
2, 5. Shock 8. Stone 3, 4, 8. Tomine 10. Tun 
3. Vicomté 2. Wage 4. Zollotnic 6. 4 


S$ » 


1. FLanDess: Ounce 16 Pound 100 Quintal.—- 


Txor: Grain 32 Penny- weight 20 Ounce 8 Pound 
2. FRANCE: Livre 100 Quintal* 10 Miller. 
x Troy ”: Karat 24 Grain 24 Scrupule 3 Drachme 
2 98 2 a AQ. 215% 4 g 8 


, 


In moſt Parts of Farope the Weights for coarſer Commodities 
are 4&fferent from thoſe, with which they weigh Gold, Silver, 
ewels, &c. Theſe latter I ſhall take Notice of under the Title 
f Troy-wiight. — In the mean Time it muſt be oblerved that 
there are, in ſome Places, ſtill farther Diſtinctions of Weights: 
Theos . at Genoa they have 5 Kinds of Weights : (1) Large 
* y which all Merchandizes are weighed at the Cuſtom. 
houſe.” (2) Caſhiweights, for Piaſtres, and other Specics. 
. (3) The Cantara or Quinta), for the coarſcſt Commodities, (4) 
he Le TIT, for raw Silks ; and (5) The Small-balance 
for finer Commodities, 10 a 3 1 
3 112 Flemifs Pounds make about 100 Ib, Troy-weight of Len- 


In ſome Places a Difference is made between a 2uinta/ and 


a Hundred-poung Weight: ſo that the Boyer and Seller are obliged . 


to explain themſelves on this Head in making of Bargains, ' 

» beide (1) The Poids de Marc, generally uſed by Merchants 
for Things in little Compaſs ; (2) In Provence and Langucdoc they 
have the Poids de Table ; which is found to differ, in ſeveral Pla- 
Fes, from the * I 20, or 25 per Cent. 16 oy 
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8 Once 8 Marc 2 Livre 7. — DIFFERENCES. ., 


At Calais they have three Sorts of Weights : (1) The 
firſt' is the Town-weight z 100 lb. of which makes 
about 92 Ib. in London. (2) The ſecond is the 
Merchant's Waight ; of which 100 lb. makes 
113 in London. (3) The third is called the Eugliſb 
Wool-weightz and is about 3 per Cent, lighter than 
the Town-weight . , . 4 Lions, the Weights are of 
two Sorts :* (1) The C:ty-weight, which weighs 14 
Ounces of the Pound de Marc, for common Uſe, 
and (2) The other of 15 | Ounces, for Silk. N. B. 
100 Ib. Silk-weight makes 108 of the City-weight: 
and 100 Ib. of the City-weight is about 94 1b. Avoir- 
dupois "Engliſh . . . At Rowen, they have two Sorts 
of Weight: viz. de Vicomte, and de Marc, 108 lb. 
of the former makes 100 of the latter, or 110 lb. of 


Paris-weight *. a * 
3. GERMANY: Loodt 2 Ounce 16 Pound“ x 
Liſpound®. TRroy : Seſtertia 4 Numile 4 Quint 


4 Loodt 16 Marc. —— VARIATIONST (1) Cent- 


of the Table being ſcarce 14 of the Marc. (3) At Routn they 
ave another Sort of Weight, called the Poid d Vicomié; 100 lb. 
of which is reckoued to make about 108, or 110 Ib. Marc, or 
Paris Weight ; eſpecially in weighing of Wool: but, in weigh- 
ing other Things, the ſaid 100 [b. is coynted 104 lb. Marc- 
weight“. (4) in Languedoc, they have alſo anotner Sort of 
Weight, called the Roman or Stafera-weight; which is much the 
ſame as the Table-weight. F 5 
Of the Vigount-weight, they haye no leſs a Weight than 
131b. ſo that al} Goods, weighing under chat Weight, are 
weighed by the Marc weight. or 
* The Ounce — with Goldſmiths and Monyers, is divided as 
follows, viz. Grain 7.20 Felin 2 Maille 2 Eſtelin 20 Once —— 
w'th Phyſicians, is the 12th Part of the Livre. J. Liver. 
Y The Livre — of Avignon, Lions, Montpelier, and Toulouſe, is 
13 Oances*: that — of Rowen, 14: that — of Marſeille, and Ro- 
chelle, 19, V. Ounce *. | | 
This laſt is only to be underſtood in the weighing of Wool: 
or elſe 100 Ib. Marc-weight weighs but 104 Ib. of the Viſcount- 
weight. V. Note, — And 100 Ib. de Vicente is about 113 3 lb. 
Avoirdupois Eng/iþ. ; "dj 
The Pound of Viema . . in ſome Commodities, is divided 
into 32 Loodts . . in others, into 28 Pints. | 
Þ A Liſpound of Feathers, or Wool, is 16 1b. 
F 446 Mares make 100 Ib. Troy-weight in Londen, 


ner 


bh AS 3 20 
ner = 8 Liſpeund. (2) Schippound of Feathers and 
Wool is 20 Liſpaund. (3) Stone .. of Flax, 20 lb. 
- of Wool and Feathers, 10 lb. (4) Tun of Butter 
and Tallow.is 16 Liſpound. | ' 

4. HotLanD : Grain 4 Dram 3 Gros 2.50 Engel 
10 Loodt 16 Marc 2 Pound 8 Stone. — TROr: 
(1) For weigbing Groſs Gold: Ace 32 Engel 20 
Ounce 8 Marc, (2) for Fining of Gold: Parts 24 
Grain 12 Carats 24 Marc*.. — Dirrerences: 
Salt (at Amſterdam) is fald by a great Hundred of 
404 Scheppels; which is reckoned 7 Laſts, or 14 
Tuns, or 28000 Ib, which is alſo counted 208 Sacs; 
and is ſold by the Pound Flemiſh : and 114 Laſts of 
Amfterdam make about the great Hundred in the 
Iſe of Rhẽ in France. — Variations: (1) Ly 
pound = 15 Pounds. (2) Load 400 lb. (3) Schip- 
pound = 20 Liſpound. (4) Vage = 165 lb. 

g. ITALY: Ounce 12 Pound 25 Arroba 6 Quin- 
tal. Morea: Dram 11.11 Ounce 12 Pound 3 Oke 
45 Quintal. Sicly : Ounce 12 Pound 2.50 Rotello 
100 Cantar s. Venice: Pound 100 Quintal *. _—— 
Troy: Genoa, Florence, and Leghorn: Grain 24 
Denier 3 Groſs 8 Ounce 8 Marc, Naples: Octave 


4 A Centner makes about 120 lb. Avoirdupois in Lordon, — The 
Centper of Tin, at Danizic (which conſiſts of 1 20 lb.) makes, in 
Lender, about 112 lb. | 

* The Marc-weights of Holland are about 1 per Cent. lighter 
than the Troy- weight of London. gh: 

In weighiog raw Si/t, they reckon 15 Ounces to the Pound. 

- © The Can/ar is about 176 Ib. Avoirdupois jo London. 
The Venice Weights are diſtinguiſhed into groſs and ſuttle. 
0 Zy the Creſi they weigh coarſer Metals, Feathers, and other 
ombering Commodities. (2) By the Swele they weigh Silk, 
Spices, Drugs, &c. — And (1) 100 lb. Groſs. weight, make 
158 ſb. Suttle; or 106 1b. Avpirdy is in London. . (2) 1001b. 
Suttle, make 63.66 Groſs; or about 65.75 Avoirdupois in 


_ 1 Of the Pehian Mares, 100 Ib. Troy-weight, in Londen, make 

* « «130, at Gesa. . 153.50, at Florence. — N, B. 100 lb. 
 "Troy-weight, is equal to 86.50 Ib. of their Weight for Silver; 
wherein they rockon 42-Ounces to the PDundd. j 


* g! 4 *# "++ 9 


: « The Rufla Pound is counted equal to 1360s. 3 dw, 5 Rr. 


(-@& ) 

$ Ouhce 12 I, Rome: Primi 4 Saliqua 3 Qs 
bolo 2 Scruple 3 Pram 8 Ounce 8 Mart. Yenite : 
Grain 4 r 4 Ounce 8 Mare |, <= 
Dirriszxezs: ; or Grain (at Florence) is fold 
by the Moggio of 24 Staios, of 50 Ib. Weight, each; 
— VARIATIONS * (1) Quinta! (at Leghorn) is of 
4 Sorts: that of > wag for Aluin, 150 lb. for 
Sugar . 15 1 Iv. for Fiſh. . 160 Ib. for Woul. (At 
Rome) of 2 Sorts: that of . . 160 lb. for Spires, 
and other choice Gods. 4/250 lb. for heavy bulky 
Goods; about 200 lb. Avoirdupois in London. (t) 
Rotello (at Genoa) is 18 Ounces. (3) Rigi (at 
Rome) is 412 lb. of their Weighr ; — mages (in 
Florence) 3+ Staios. 

6. Mizoory : Zollotnic 96-Pound * 49 Pood 10 
uit. 

7. Pon rue: Dram 2 Ochavo 5 Ounce 76 
Arrata 32 Arroba 4 Quintal *. | 

8. Pavss$1k : (1) Grofs or bulky Goods 0 Pound 34 
Stone 7 10 Schippound. (2) Fine Goods - Pound 16 
Liſpound 20 Schippound.— VarxiaTiOns: (1) 
Centner of Tin (at Dantzic, 120 lb. at Koningfberg, 
r28 lb.) makes, in London, 112 lb. (2) Lat. 
of Hemp, Flax, and _ light Goods is 6 Schip- | 
pound, or 60 Stone, viz. at Dantzic, 2040 lb; at 
Koningſberg, 2400 lb.. Bur , . for Pot-afhes, che 
Laftage is reckoned double; viz. 12 Schippound of 


& 86:50 Pounds make about ro01b; Troy-weighe, in 
8 y-weig 


4 ee Riman, Venetian, and  Verena Marcy Make 10016. 
Troy-weight „ in London, © 


1 or 14:15 0z. Ayoirdupois. 
Owtce is alſo divided into Penny-weights and 
Grains; the ſame Parts the Oance Troy is divided into, in B 


dow. 
* The Partuget Weights ie devine 3 and 4. fer Cent, er 


LE ak . 
r The linle and Danteic Pepper, Cpicks, 
i other five Goods) is 24 b oak the 

.. of Dana, n 'Lordvn, "doit 1 W. 
71.5 Waal a ſmall Manger above 78. Ew. : 
them 


06. I 8 
them tale up no more Room, in a Ship, than 6 
Schippound of Hemp or Flax: © (3) Shock. is 60 
Pieces of any Commodity ſold by Tale -. 

9. SCANDINAVIA: Pound 20 Liſpound 20'Schip. 
und. ——. Varrarrions: (r) Centner of Gun- 
powder is 120 Ib. (2) Laſt of Flax, Hemp, r. 
dage, and Tallow, is 6 Schippound. 


Arroba 4 Quintal. . . Caftile + Grain 28 Dram 16 
Ounce 16 Pound 25 Arroba 4 Quintal. Catalonia: 
Quintal 3 Cargo. Valencia: Pound 24 Arroba 4 
Quintal 2. 30 Cargo. Troy :' Gold: Grain 12 
Tomine 8 Caſtillan 6.2 5 Ounce 8 Marc. Silver 
Grain 75 Dram 8 Ounce 8 Marc e. DirrraEN- 
ces: Nool is fold by the Arroba: of 30 lb. And 
100 lb. of London makes about 102 1b. in Catalonia: 
but it males about 92 lb. of their Wool-· weight. 

11. TokkKgy: Grain 4 Qvirat 16 Dram 12 
Ounce 12 Rota 150 Cantar . TROY: Killet 
24 Medical. — Dirrzxzxors Silk bs n * 
the mur er containing 6 Okes”. Os Dau 


© * : - ' | * * A 


Sv een * 901 0 


| Acchnee, Y. Aube. Aum, Am. by 8 
| Bottle, Boccale, Mingle. Brante, Brenta. 4 
Boiſſeau, Staio. Butt, Pipe. Carat, Saliqua, De- 


nier, Scrupule. 'Dra am, Medical. F at, Pi . Feil- 


Thus, a Shock . of Wood i is ; 60 Pieces; . of Cha 6s 
Auns, — But, when Liner i is very narrow, and bet oren ſed or 
folded double; 2 Auns of ſoch Linens is reckoned but i Aun. 
o of the Sæuediſb Schippound make, in * 20 * 5 
e is ſold by the Arroba of 30 lb. | 


/ ® Theit Weight for Gold and Sibver, in Def, or in Bart, in the 


Indies, is as follows; a Tomine is worth 2 Rials ;, aud the To- 
mine weighs 16 Grains: a Caſtillan is 16 Tomine 4 Grains: 
6 Caſtillan and 2 Tomines make 1 Ounce r and 8 
Ounces to 1 Marc. 
The Turkey Cantar makes about 120 lb. in Lenden 
* 20 Medical of Gold is 3 Ounces, Troy-weight, ia 2 
I the Mama be weighed with the Lodera 3 n weigh 
15 1 12 * | 


tte 


10. Sraix: Dram 8 Ouace 8 Marc 2 Pound * 


„enn 
. 


 Aemi'' Tiſchauſera, Sachie: Toile, Fathom. Tun, 


o 


A ( 6 ) 
ſette, Feuillatte, Fertel, Viertel. Flaſk, WY | 
Fuillet, Feuillette, Gallon, Setier. Grain, Primi, 
Gros, Drachme. Hemine, Chopine, Hogſhead, 
Muid. Karat, Carat. Letcht, Leth, Laſt. Load, 
Cargo, Salma, Voye... Mil-roe, Owl, Millerole. Min- 
geeble, Mingle. Mui, Mud. Oak, Otte, Pech, 
Pot. Penny, Mumile. Pinte, Pot. Poffon, Poiſſon, 
Punchion, Poingon. Pound, Arrata. Quarte, Pot. 
Robe, Rove, Arroba. Roquiſſe, Poiſſon. Schreve, 
Viertel. Septier, Setter, Setier, Cbopine. Somme, 
Somar. Staro, Staio. Stekamen, Stectan. Tierce, 


7 anne d. Verge; Viertel. Virge, Viertel. Vittüle, 
Hantel. 2 err Nr Apumbre. - | 


3 WV 
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2 if MEASURES. 0 
CH t — 1 1, 
ails eee . a 5 
— Novi Pet. O21 DI. $1.2. 


NM Engliſh Foot divided into 1000 Parts; o 

n as fallotus: At Amſterdam, 942. Ant- 
werp. 946. Bononia, 1204. Bremen, 964. Cal- 
ro 1824. Cologn, 954. Conſtantinople , 2314. 
Copenhagen. 909. Dantzic, 944. Dort, 1184. 
Flprence*, 725 35 Franctery 946. 3 


1 A 95 4 en ͥ dd a TA LISI 


The 8 fixed e ING it witl bs: egy 
(thereby) to find an Anſwer to other N eſtions relating to the fol- 
pp * Articles: e. F. — What is the de of I eee, 

( Anfw:) 3-70 qrs. of a Yard, For, JA 108 Varas, 100 
Yards ; 80 1 Vara, to 3: V 9 What Number 6f ets & 
Yards. anſwers to. 100 Varas i 0 92:59 Vards6* > 
For, As 108 Varas, tp 100 Vards; +59- 3 
ra, — (bor *y Live of one A0 K England 3 5 < 725 a 


1.25 Yards: For, A $0 Ell, to 100 Vatds; So 1 Bll, & 1: 38 1 
Tard. 
Called the Deb. 5 2 DEP A 
V Called the Piſe, or Pie. e W 


*"\ +. * 


© Called the Brace, or Bractio, ” = 


Wo | K |  Leydeny 


. 

Le den, 103 Lorrain, 958. Mantya 027 8 
Mechlin, gig.” Middleburg, 991. Naples, 1 * 
Paris“, 1068. Prague, 1026. Rhinland -, 1033. 
Riga, 183 1. Roman: Pes Colotianus, 967 : on the 
Monument of Coſſutius, 970: on that of Sthtilius, 972 : 
on a Congius of Veſpaſian, 986. Spain, 1001, Straſ- 
burg, 920. Toledo, 899. | Turin, _ Ve- 
nice, 116g. Pg 
8 Y AR D Sewers , 
100 Yard of En land make 

 Arſcheens —— 140.35, of Ruſſia. _ 

Braces — 80, of Ferrara — 104.33. af Bergamo, 

10gna — 130.90, of Ancona — 136, of Mantua, 

odena, Venice; for t: — 1306.20, & Milan; 
for Cloth. ——= 154.75, of F lorence, Leghorn, Luc- 
ca 171.33, of Milan: for 

Canes — 38.69, of Leghorn —- 40, of Naples, 81. 
cily — 49:66, of Genoa — 44, , Rome 46.66, of 
Marſeilles, Mont] lier — 50, of Guienne, Tho- 
louſe — 55.66, of Barcelona — 57143, of Andaluſiz 
— 61.19, of Avignon, Navuphine, Provence — 
97 33, of Valencia. 

Cavados — 133.33, of Portugal. \ © 

Ell — 77.22, 'of Lions — 58, Finds to * 


Ferrara, Geneva, London, Oſnabrug 114.60, of 


St, Gall fer Moollen — 125, of Cambray, Douay— 
126, of Bruges — 1 30, of pres — 131, f Artois 
2131.66, of Brabant, Narva — 132; of Ruremond 
— 133.33, of Holland, Norimberg — 134, of Ant- 
werp: 133, of Dunkirk, Middleburg-— 139, / 
Guelderland, Maeſtricht — 144, J Biſcan) (for 
Silk)" Fournay — 146, of Denmark — 148.66, of 
Norway — 149. 33» of St. Gall for Linen — 150, of 
Dantaick — 131, F Liege — 153.8, of Prufſia — 
' 156, of Sweden — 136,2, of Naumberg— 160, of 
Baſil, Bern, Cologn, Francfort, Hamburg, Koning- 
ſberg, Leipſic, Lubec, Riga. — 166. 60, 7 Breſlaw, 
4 A Toiſe is 6 Feet. | 
* Or gan foot; by which moſt gf the Nordern Nadal $9, 
Picts 
eh 1 


2 


=. - 
. 


x 2 67.) 

Picos — of Candia ter Silk) 162. 68 (for Cloth) 
152.68 — of Turkey (for Camlets and Grograms) 1 60 
(for Linen) 66.66 (for Woolen) 133.33. 

Ras — 16.30, of Piedmont. 

Sbocks — 1.40, of Poland. 

Varas — 81.33, of Portugal — 108, e — 


109, of Granada. 


Veſhcoves — 8.77, of Ruſſia, 


(cui. 
Corn. 


| 10.25 Quarters of England make 

Acklings — 27, of Delt and Rotterdam — 5, of . - 
Schoonboven. : "<#\ 

Ajntes = 14:72, of Lions, 

Buſhels — 38, of Bourdeaux.. 

Fanegas — 157, of Spain, 

* Heedts — 7.50, pf Bruges, _ | 

Laſt — 1, of Amſterdam. _ | 

Muids — 10.50, £44 bee 0 
27, of Amilerdam — 33, of Groeningen.,. l 

Raiſers — 18, of Dunkirk, 

Sacks;-— 28, "of Dort — 40, of Middleburg. ny 

Sch . — 30. 75, of Dantzic — 56, of Proflia— : 
83, „ 14 amburg | 
Setiers — 17. 2 3, of Calais — 19, of Paris. 


Viertels — 37,50, of Antwerp. 
(ITINERARY.) 


A Mile * contains Rhinland Feet 
In Arabia, 6187. Britain, 5454. Burgundy, 
6000. Egypt, 25000. | Flanders, 6666. France, 


5250. Germany, /mall, 20000: middle, 22500-: 


largeſt, 25000. Holland, 8000. Lichuania, 18500. 
Muſcovy, 3750. Perſia, 18750. Poland, 19850. 


Scotland, 6000. Spain, 7090. Sweden, 30000. 


Or, ſuch Diſtinction of Diſtances, as has been made by ſe- 
veral Nations for the Uſe of travelling ; 02 whatever Names 


they are called Parg/angs, Verfts 
* PRO. 


Js 2? 2 ry v0 


— HO 
PROPORTIONS A WEIGHTS. 0 
rm: 21480 
100 lb. Avoirdupois of . England 9 
ſerdam, 91 lb. & . Ancona, 135. An- 
dau f. o: of Wool Weight 92. Antwerp 96: 8. 
. _ Biſcany, 90 (of Iron) 79 (gf other Things. Bo- 
logna, 125. Bremen 94: 4. Candia (Groſs) 
; 84 : 12. (Suttle) 131 :(g- 1 Caſtile, 103: 8, Cata- 
A lonia, 102. Dantzic, 196. 12. Denmark, 92. 
Ferrara, 133: 5. Florence, 138: 14. Francfort, | 
89 : 7. Genon, 137 4. \ * Genevas 8177 7. Gra- 
nada, io: 22 Hamburgh, 93 3. Leghorn, 
| 132: 11. Leipſic, 96: 1. Liege, 96: 3. Lions, 
106. Mantua, 138: 12. Milan, 153 TI. Mb. | 
B dena, 138 : 12. Naples“ 79 710. Norway, 
4 Paris, 90 : 8. Poland, 11450 Portugal,” 104: . 
| Provence, 113. Pruſſia,” 16. Rochelle, go : g. 
Rouen, 22 Ruſſia, 90. Savoy, 121213. Spain, 
yr Thöledſe, d PL; © Valencia, 92 12. 
Venice, 162. Vienna br: 3 * 
For Brabant, V, Antwerp. Hall, Leipfic, Hot- 
land, e Mels, "Provence. Naur. 
| berg, Legi: Norim berg, VFrdacfont — "ville, | 
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Si numeris in ratione geometrica n 
ſubſeribantur totidem al equiaiſſerentes 3 di- 
cuntur hi illorum Logarithmi. 

Worrius, Elem, Arith. 
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Pp K E F A 0 E. 


HE Thvention of th n is dniver- 
of fally allowed to be — of the moſt uſe- 
|; 


þ iſcoveries in the Art of Numbers: For, as 
Dr. Keil juſtly obſerves, It is by their Means 
« that Numbers almoſt infinite, and ſuch 48 
are otherwiſe impraCticable, ' are managed 
« with eaſe and expedition. By their Aſſiſtance 
% the Mariner ſteers his Veſſel, the n 
ce cian inveſtigates the Nature of the Hi 

« Curves, the Aſtronomer determines the 15 
* ces of the Stars, and the Philoſopher accounts 
t for other Phenomena of Nature; and laſtly, 
the Vincer computes the Intereſt of his Mo- 
. ney. 

"The Hebbur of the Invention of Lo garithniz 
is ſufficiently ſecured to Lord John Nee Ba- 
ron of Mercbiſton in Scotland, by the Teſtimo- 
nies of all who have treated on the Subject, as 
well Foreigners, as Inhabitants of Britain. 

In 1614, Lord Neper publiſhed at Edinburgh 

4 Canon of Logaritlims, in which o is taken 
for the Logarithm of Radius (or acres le 
and the Logarithms of the Sines are affirm 
tive. 
This Book being in Latin. e in- 
to Engliſb by Mr. Edward Wright, and after 
his Deceaſe publiſhed by his Son Sentuel, in 
the Year 1716. 

The great Uſefulheſs of Logerithiii was im- 


me diately perceived by the learued Mathema- 


ticians of the Age; and amongſt them Mr. 
A 2 Brigg. 


— —— 223 — LD —- CS — 


| 3 4 the. Logarit 
2 [Ce the Logarithm of Radius. "4 


courage Mr. 


PR E F A C E. 
En Pröfeſſor 0 ne 
Colleg e, London, was ſo charmed with the 
E. Invention, "ts he went to Storlartd on 
— ſe to conſult with the Inventor, and aſſiſt 
105 im in petfecting his Deſign: The Reſult of 

eir Conſultation was, that che wentor and 
Mr. ir Frags agreed to change the Form of the 
thms into a more compendious one; in 

ms of 1 was to be:o ; and 


155 ear 1619, che noble Inventor being 
FLY is Son Lord Rahert Publiſhed. the Con- 
on of the admirable Canon; in the Preface 

15 which he takes Occaſion to mention the great 
F riendſhip his Father had for Mr. Briggs; on 
whom now the whole * of calculating 
Tables entirel devolved. This did not -diſ- 
1 for applying himſelf to 

the Work with a Degree of Induſtry that ſur- 
2rized. the whole World, he publiſhed at Lon- 
FRE 1624, his Arithmetica Logarithmica, 
Agreea e to the new Form, for the firſt 20 
Chiliads: of- Logarithms, (or from 1 to 20000, 


and for 11. Chiliads more, viz. from gooop to 
101000, calculated to 14 Places of Fi- 
Zures. He alſo gave Directions for ſupplying 


the intermediate Chiliads. 0 7 
In the Year 1627, Adrian lac (or F. ack} 
bliſhed a Canon to 10 Places of Figures, in 


which the intermediate Chiliads were filled up, 


according to Mr. Briggs s Directions. 

In = 33» Ylac publiſhed Brigg's Logarithms 
of Sines ＋ Tangents to every 10 8 and 
of Numbers from 1 to 20000. Wiebe 

eng 
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P REF AGR 
la the Year 16787 Dr. 65% Nxten pb 
liſhed at Lonabn Prigenomt tt Brnannicat in 
which are Tables ef Legarithms ef Numbers 
from 1 to 100000, and alſe the Logarithims of 
Sines and Tängents to Parts b every: De- 
1890.1 09 553001 SVEN COW” (1 

Lehe E Editions of the Tables of Dorthe 
now moſt eſteemed are Sher tuin 's, containing 
the Logarithms taken from Dr. John Newton ; 
and Gardener's, containing the Logarithms of 
Numbers taken alſo from Dr. Jobn Newton, 
and the Logarithms of *Sines and Tangents to 
every 10 Socom, N Ren Aae, Canon 
Magnus. © 

We muſt not Rowen" FEM Mr. D for 
Anti logarithmic Canon, publiſhed in the 
1742; being a Table of Numbers, deag ling 
of 11 Places of Figures, correſponding to all 
Logarithms under 100000; which indeed is 2 
laborious and ingenious Work. | | 

Other Authors who have laboured in com- 
pleating Tables, Ge. are, in the Year 1619. 
Seidel! and Urfinus; in 1620, Gunter, in 
1624, Wingate ; in 1625, Urpinus again, and 
Kepler; in 1626, Henrion; in 1627, Speidell, 
and Kepler again in his Rudolpbine T ables ; allo 
ſometime before this, Gellibraud, as in Vlac's 
Trigonometria Artificialis, publiſhed this Year, 
the explanatory Part is.an Abridgement of Gel- 
lbrand's Trigonometry. In the Year 1631, 
Norwood; in 1632, Cavalerius ; in 1633, 
Rowe; in 1634, Frobemus ; in 1670, Cara- 
muel: Since which Time, Dr. Gregory, Mer- 
cator, Sir Iſaac Newton, Dr. Halley, William 
Jones, Eſq. and a Number of other learned 
Men, 


PRE FAC E. | 
Mea, have publiſhed infinite converging Se- 
ſe: — or computing Logurthms more expedi- 


_ ex Cs ee Bir boo h 71 
It ———— to-give = Liſt: of all the 
Authors who have touched on Logarithms ; 
becauſe, almoſt all who have treated on Trigo- 
nometry, on Navigation, c. have given com- 

3 Fables of Logarithms, G. 
By this compendious Ess AV, it is hoped the 
ner may attain as clear Ideas of the Nature 


Ls Application of Logarithms, as he my | 


by much larger Treatiſes. 

Proper Tables of Logarithms will be zive 

in the Eſfay on Trigonometry, or rus an 

as they will: there ys of more immediate Uſe, 
* &c. as the Tables of Sines, Tangents, e. 

eould not with any e be . in this 
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of Dayrctvtons and the Nature and ute 
| ne LOGATITHMS. l 


T ma OGARITHMS Our and FI are 
Numbers ſo contrived and adapted to 

1 other Numbers, that by their Addition, 
or Subtraction, the Product, or Quo- 
nent, of the Numbers to Which they are adapted, 
may be found, 
Ibis Definition expreſſes the principal Deſign and 
Uſe of thoſe artificial Nùmbets, which Mathemati- 
clans diſtinguiſh by the Name of Zogarithms, But 


Here, (as ir Frecfveotly happens in other Sciences,) a 
cleat, accurate, erymological Senſe, cannot be under- 


ſtood, till we have made a” particular Enquiry into 


the Principles of the Science itſellt. 
2. To proceed then, let us conſider the Nature of 


a geometrical Progreſſion, with the Indices iet over 
the — Terms. ſe Fo 


%. 


+ 
* 


NATURE or LOGARITHMS, 
For Example: 
0-1. 2... 44G &c. 
Terms, 1. 2. 4. 8. 16. 32. 64. e. 
Here it is evident, that if we add any two Indices 


together, their Sum will be the Index of that Num- 


ber, which is equal to the Product of the Numbers 


whoſe Indices are added together: Thus, e. g. The 


Indices 2 and 3 added together are = 5; the Num- 
bers anſwering to the Indices 2 and 3, are 4 and 8; 


and 4 X 8= 32 = the Number anſwering to the In- 


dex 5. | 
It alſo follows from the Nature of ſuch Progreſ- 
fions, that if we ſubtract one Index from another, 
their Difference will be the Index of that Number 
or Term, which is equal to the Quotient of the 
two Numbers or Terms, correſponding to the Indi- 
ces whoſe Differences we found: e. g. The Indices 
6 - 4 = 2; the Numbers correſponding to theſe 
Indices are 64 and 16, and 64 —16=4 = the 


Number correſponding to the Index 2. 


3. Hence it follows, that (by Art. 1.) the Indices 
of a Series of Numbers in geometrical Progreſſion, 
are Logarithms of the Terms in that Progreſſion. 

4. Hence, by the Nature of geometrical Progreſ- 
ſions, it follows, that, if the Logaruhm of any 
Number be multiplied by the Index of the Power, 
the Product will be equal to the Logarithm of che 
Root when involved to the Height denoted by the 
Index. Thus, for Inſtance : The ladex or Loga- 
rithm of 4 in che above Series 2, being multiplied 
by 3 = 6 = the Index or Logarithm of 64 ; and 


64 = 4 cubed = 4 X 4 X 4- 


5. From hence alfa it follows, that the Index or 
Logarithm of any Number being divided by 2, the 
Quotient will be the Index or Logarithm of the 
ſquare Root; but if divided by 3, the Index or Lo- 
garithm of the cube Root; if divided by 4, the 
Quotient will be the Index or Logarithm of the 


Ach Power, Cc. 1” 1109 8 


＋ 
DS 


NATURE or LOGARITHI MS. 
Example. The Logarithm of 64 in the above Se- 


ries is 6, which being divided by 3, the Quotient is 


2, the Index or Logarithm of 4, which is the cube 
Root of 64; for 4 X 4 X 4 = 64. | 

6. It follows, from the Nature of geometrical 
Progreſſions, that the Ratio of the firſt, and any 
other Term, is compoſed o ſo many equal Ratios, 
as are expreſſed by the Index of that other Term: 
e. 4 In the above Series, the Ratio of the firſt and 
7th Term is made up of 6 equal Ratios, for the Ra- 
tio of the 1ſt to the 2d Term is as 1 to 2, and of 
the ad to the 3d as 1 to 2, and of the 3d to the 4th 
as I to 2, of the 4th to the 5th as 1 to 2, of the 
5th to the Gth as 1 to 2, and of the 6th to the 7th 
as 1 to 2. the Ratio of the iſt to the 7th is com- 


poſed of IX II NIX I to 2X2X2X2X2X2-3/7. e. 


as 1 to 64. Hence plainly appears the Propriety of 
the Term Logaritbms, it ſignifying, according to its 
Etymology, a Number of Ratios. * 
7. Logarithms may be of various Kinds; for in- 
ſtead of the Series 1, 2, 4, Cc. above, we may 
ſubſtitute any other; thus e. g. if we write the geo- 
metrical Series 1, 10, 100, Sc. inſtead of 1, 2, 4, 
Se. it will ſtand thus: it nn ooh; 
Indices or Logarithms o. 1. 2, 3. 4. Ee. 
Terms or natural N*. 1. 10. 100. 1000. 10000, &c, 
This is the Form of Brigs's Logarithms; which 
are thoſe we ſhall now make it our Buſineſs to diſ- 
courſe on. | 1 e 
The greateſt Difficulty now remaining is to explain 
the Method made Uſe: of by Mr. Brigs, for m__ 
the Logarichms of the intermediate Terms, becau 
the natural Numbers, 1, 2, 3, 4, 5» 6, 7, 8, 9, 
10, 11, &c, are not in a geometrical Progreſſion. _ 
8. Before we proceed any farther, it may be pro- 
per to obſerve, that, if we ſuppoſe a geometrical Se- 
ries beginning from Unity, whoſe common Multi- 
plier is 1 +, the Series will be 1, t ＋ , 


1+ mb, T, 1+ ml. &c. Now if mbe a 
2 po 


# 


bl and 10 given; | $193, 


INVESTIGATION or LOGARTFHMS. 

indefinitely little, it is evident that ſome of the 
Terms will approach /indefinitely near to the natural 
Numbers 2, 3, 4,6, Cc. and, conſequently, it is 
E to find the natural Number anſwering to any 

ogarithm, very nearly, though not exactly true, 
9. The Method of doing which may be thus ex- 
plained. —— By the Definition of Logarithms, if & 
and y = were any two Numbers, the Logarithm of 


| 775 = the Logarithm of x + the. Log, of y; 


and therefore, (by Art. 5.) the arithm of 


77 XJ = we Log. = + 198: 3. : Hence; t che Parith- 


qnetical Mean of any two Log 5 is equal to the 


Logarithm of the . Mean of the two natu- 


ral Numbers; conſequently, the Logarithm of any 
intermediate Number may be found, by finding the 
zetrical Mean between the two given Numbers, 


(whoſe Logarithms are given,) and, the Logarithm 


- anſwering thereto,” (viz.- the arithmetical Mean of 


Ma two given Logarithms :). Then, the geometrical 
— the geometrical Mean juſt found and 
eſt Extreme, and the Logarithm anſwering 

— After this Manner we proceed, till we find 

a geometrical Mean ſo very nearly equal to the Num; 

ber whoſe Logarithm we. want, as we ſhall think 

ſuffiently near the Truth; then the Logarithm of 
that dran me Mean is ſufficiently i near the Loga: 


rithm 


c "29. — illuſtrate this, let i it be;xequired to find the 
m of 9. Tem: * * the en of 
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INVESTISATION, or  LOGARITHMS. 
. i461) e Log-0f-3 E won wind MN 
_ Log. of 10 = And —— 


ebe a Som Vs 3.1622 
5 - * . hk e * 


Aae Mean o. 5 ol, 162277) is = 


very Hence we have r of 3-1622777 
and 10 given. 


Log ane e 

Log. of n = 0-5 2 : Log 2 
er og 4.10% 31022777» 
0145 hot bt 15 - Viz. of 5 M7412 is 
braces) 4 0475+ 2615 | 4 

Kardon * 4 — T 
ow Y We have 9 viſe Logeriches: of 10 and 
56234132 5 4 41 51 F 91 918 14112 113 10 
N be ries 9cis tens Log. l. , 

-ol 99% rs 45 56234198. * inan 
te + ; 8 r 

2 7 K (3 | 1 tm I. 2 

4 


— 
Vio. 6234132 = geg W 58 So. 875 


(J.) Here we have the Log. of 10 and 7. 4989421 
given. 


Their I. 
mt; 7: 494944, e 875 

3 $017 07 tBUP? 13 | 1. 8; 
Wb mare iti as TT n 10 2 Sn 75 


N 15 = 3.649644" its Log! 89575 
65.) Hence we have. * Logarichms. of TRAN 
F 6596431 gore: | 


0 8 Their ch 
"No baer, $.6596437 Hase 0.9375: 
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| INVESTIGATION: or LOGARITHMS. 
(6.) We have now the Logs NESS OFT gi and . 


9. n 178 
| | 9. 3037204 Their i 968 75 
8. 659643 7. Logarichms 0.9375 


— — 


1. 90625 


v9.3057204X8. gr - Its My 9553725 
And proceeding after this . after 25 Ex- 

trations the Logarithm of 8. 9999998 will be found 

to be o. 9642423. which we take for the Logarithm 


f 9. auſe 8. 9999998 differs 1 


3355555 from 9. By the ſame Method the Lo- 
garithms of the prime Numbers were found. 
11. The Logarithms of the prime Numbers being 
found, the Logarithms of the Numbers compoſed 
of them are found by adding the Logarithms of the 
component Parts; the Reaſon of which is evident 
from the Definition, in Art. 1. Take an Example. 
Given the Logarithm of 2 = 0.30103, and the 
Logarithm 2 = . 4771212, to find the Loga- 
rithm of 2 x 3 or 6. 
| The Log. of 2 o. 301? 
LI og. of 3 = 0-4771212, 85 


— — 


en "Log of 6 = 0.7781g12 

| — 

12. The Les Bahn of avy ty Number t given, 
the Logarithm of any Number equal to the Square, 
or Cube, Sc. of that mere may be found, 27 
multi ] in the Lo hm. Root by 25 3, DG 
reſpectively; accord as the Power, Whole Log 7 
rithm is tobe eee or Cube, Sc 
This is manifeſt by Art. 4. 

13. Laſtly, the Logarithm of any Famer being 
given, the Logarithm of its Root is found by divi- 
ding rhar Logarithm by the Index of the given Pow- 

er: By! Art. 5. 
5 After the Method juſt now deſcribed the Ta- 
bles' thay Logarithms were 8 feſt made Anif we 


conſider 


1 1711 ha 97 


1 


. 


Or LOGARITHMS or FRACTIONS, 


conſider the great Labour and Patience neceſſary to 
the Accompliſhment of ſq great a Work, how much 
are we beholden to Lord Neper. and Mr, Brigs ? Cer- 
rainly their Names will, and ought to be . 


from one Age to another, even to the End of the 
World! EE = 62-454 
There have lately been invented much eafier Me- 
thods of conſtructing Logarithms than the above; 
but as they depend on Fluxions, Conic Sections, 
Sc. they cannot be underſtood in this Place. And 
it is ſulfcient to have ſhewn the Method by which 
the Tables were made, as we have now no Occaſion 
to conſtruct new ones. 7 I 
15. Having explained the Nature of making a Ta- 
ble of Logarithms of Numbers greater than Unity, 
the next Thing to be done is to ſhew how the Loga- 
rithms of fractional Numbers may be found. In 
Order to which let it be obſerved, that, as we have 
hitherto ſuppoſed a geometrical Series to, increaſe 
from an Unit on the right Hand, we may now ſup- 
ſe it to decreaſe from an Unit towards the left 
and, as here annexed. _ 815 


Log. —3. —2. — I. o. +1: ＋2. +2, Sc. 
Fa A. R 


- 
. F 


: 


Numbers +55. ev. re. 1. 10. 100. 1000, Ge. 


Here the Series from the Point A, or Unity, increa- 


ſes towards B, and decreaſes towards Cc 
It is evident by a bare Inſpection, that, if the 


Numbers are both Fractions, the Sum of their Loga- 


rithms is equal to the Logarithm of their Product. 


But if one Number is on the Right-hand of the Point 


A, and the other on the Left of it; that is, if one 


Number is greater than an Unit, and the other a 


Fraction, then the Difference of their Logarithms 


will be equal to the Logarithm of their Product; and 
the Logarithm of the Product will be on the ſame 
Side of the Point A, as is the greater of the two 


1 , 9 ® " , 
4 * . «YL * = 1 : : # & 
k 1 : + +S71k j 1 8 
. 4K = 24 y » 2 
hy =- a * 1 vey © & * — = — 
— 


1 * 


Os SN r Step 


16. In Order to make Toe Piſtisction, we m 
denote wer Log arithm of 2 N reater nay 
an Unit by Thy Sign +, for Ay " feckoned 
affirmative; and chen the elbe Kultes muſt 
de confidered” as negative. 

17. It is alſo evident from 770 on \ of the above 
Sites that if'a Number, ee Lo- 
gafithm, Is divided by another Pre her whoſe Loga- 
richt is a ater affir Nerve Number, the Pifferencs 
& their Logatichms t aken ne ne atively Will be the 

Loga arichm 5 their ſotient. We 4+. the Lo- 

garithm of 180 = 2, and the Legs ich of 1000 = 

their Difference raken negatiyay” is — x = the 

Lo garith m of , the Qugtieht of "100 = 1000. 
[This might have been deduced from 'the Na- 
ture of kee For the Numerator of any Frac- 
tion may g eſteemed as a Dividend, and the Deno- 
minator 45 A Diviſor : "Therefore, the Nature of 
Loogarithms, ( (Art. 1. Frags Logarithm of the Nume- 
rator” ings the 1005 Arm of the Denominator is 
equal to the Logarithm of the Fraction: But ſince 
the Denominator of a proper Fraction is always 
greater than the Numetator, its Logarithm- will be 
greatet than that of the Numerator, and conſequently 
it willo be impoſſible to takę the Logarithm of the 
Denominator from, that of the Numerator; there- 
fore, welare obligett 1 to take the Logafithm of the 
Numerator from chat of the Denaminator, and ex- 
Bete the Difference negatively, for the Logarithm of 

on, - 

18. The Logarithm of 1, 10, 100, 1000, &:. 
being o, I, 2, * BE reſpectively, it is manitelt, 
that The Lgarithms of the intermediate Terms may 
be conſidered as a mixed Number, made up of an 
Integer and decimal Fraction; and that the integral 
Part, called by ſome, Writers the Index, (Lat.) by 
Others the Exponent, (from expono, Lab.) and by 
Others the Chara#eriftick, (from Character, Lat.) is 
one leſs than the Number which expreſſes how many 


Figures the natural Number conſiſts of; e. g. if the 
natural 


. 


c 


ob Rs i Ss Te hee. Phe 


e 


| ay | nan, and the Logarithm 


The Log. of 


ſucceſſively, and expreſs the Sum negatively, 


Os LOGARITHMS; ex: FRAGTIONS. 
natural Number, has 4 Blacks the. Charateriflick of 


the Logarichm will b 35 3 it, Fake Places, 2 fo 
e 1, Cc. 


| 2 
9. Diviſion being Pl nh, by 7 
10 


8 


muſt be one leſs chan the Logarithm of chat 
ber. Thus, e. g. che Logarithm of 7550 


"+ 3.894923, cn 0. 04 * 
7851 tad 85 2 1 [07 eng | 12 „ 1144 
er Fs pf 713 94925 = | 


it follows, that che Logarithm of v of any. — 


10 
| 785.1 


4 1 (7 : 10122811 A 15 
e e ee 
8. 1 a N : 4 F i. $5, Te. 2 
, 6465 ©F 
7.851 is 


= WP”: 


2851 [|| [|— 0.105075 
785 | 5075 82 


— 


ap. * 
— 2.07851 — 1.105075 2 
9 3 1 3 


| "0 2.078511 = HOO obs; 
L Oc. a0 >; 
The above affirmative” a were Gai by 


ſucceſſively ſubtracting the Logarithm of 10, viz. 


+ 1 from the preceding Logarithm ; then, to find 
the firſt negative Logarithm, + 1 (the Log. of r0) 


was to be taken from the Logarithm ,+ 0.894925 ; 
dut as the Log. to be ſubtradte 

from which it was to be taken, we are obliged to 
ſubrra®t the leſſer 0.894925 from the greater 1, and 


ed is greater than that 


expreſs their Difference negatively, for the required 
Logarithm, (a8 directed in Art, 17, which gives 
- o. 105075. Then to find the other negative Lo- 


Felber, the Logarithm + 1 being to be ſubtracted 
ro 


mea negative Logarichm, we have only to add 1 
for by 


Art. 46, Efay on Arithmet tick, to ſubtract an Aſßr⸗ 
mative is m. as tO eee — 
as Wot 40. 


919 


* 


| 10 
| 


25 67 1BINOMEAL 'LOGNRIDAMS. 
20. The 1 ms of Fractions may be ex- 


+ ed in ſuch a r. that the fractional Part may 
; affirmative, and the Charactefiſtick negative. 
Lofgarithrhs thus expreſſed are called binomial Loga- 
Hb (from bomius, Eat. and are better e 
et Practice than the negative ones. 

1 11 find the binorhial Logarichm of a proper 

in | 

* From the 1 * the Numeèrstor ſubtract 
that of the Denominator; remembering, that when 
we come to the Characteriſticks, the Character iſtick 
of the Numerator is to be taken from that of the 
Denominator; (after having added the one that was 
borrowed, if any, 0 r of the De- 


noming o 


Yn * That nr 57 found by this Rule, * in 
Effect, the fame as the negative Logarithms afore deſcribed; may 


beta ew. Let — — be any proper Fraction; then, putting c 


for the lace al, and 9 fraQtional Part, of the Logarithm 
of x; ve c＋ r= Logarithm of ; and putting? for the 
Her and a = the decimal Part of the ithm of 4, 


Chara 


then 2 H @ = the Logeithm' of 4. Hence, by Art. 17, 


hho er = + of 4 = uken negatively, (chat is, 
wee ws "ns; — — t + r= the N 


* 22. 2 ; 112 8 als 


Bot fer the all FRY 17e thu Ulis 10. When 
449 ter thaw a, then? — taken nitgatively. is n 
(the binemial Logarithm, according. to this Rule, is — 4 +7 
— Which may ſtand thus, — : —@ 1 + 7, which is the 
* the above * for the negative Logaiithm. diy, 


ewhon His feſs than a. Fifſt 1 ＋ 1 1 Y the Lag. 
u now ſabiracting a from; I, there remains I — 4 


tand — 1 from g. (according to this Rule, or, which is 
an; Fea g, c from 175. N ane remains . — , which 


e tively is =r— 1 + c for the! ChardReriftick ; ; 
— 4 warn * 1 the 


Dinomiab Logarithm = . —— 7 — 2 +c Hr. 
the E. nat 988 for "the nogative e Lojarithm. 


E. D. | 
* . Example. 


OF\BIYOMIAL amn. 
5 Ex angle”, The" binomial Lagaiſthe 2 7-854, | - is 


4 = 4 


For the D n of 7.851 ='0. 0.894925 by Art. 19. 19. 
The 2. L 10 1 οοõꝙ, 7 
1 22 a * 


The Log 0. 78 bpcbiRals g. .. 949 887 2; 
But this Lagarithm i is more Coftiwoglgunge r Wrote 


03 DFT: 


ps, I. 1.894292 5, the Daſh over the Characteiiiſtivke: 
ſhewing it is a e — ae 


. a oe 41 4 
831 175 
Hevce the Lag.of 54 n - =7861 T. 949357 
31 1 1 6 
Bn 3 ts | © PWT 2 
| £ 07881 — 
N —— =667851 is = 26, 
("0 2 ok 10 — 28800. =. SO N55 5 
Se. | :£8 1705 Ag > 


Hence it ist evident) that che decimal Part of The 
binomial Logarichm of a derimal Fraction, is the 
ſame as that of an integral Number of the fate Bis 
gures z and it . is alſo manifeſt, that. if the. 
Figure of the decimal Number is in the firſt Places 
the Characteriſtick is  — 13 if the ſigniſieant Higure 
betin the ſecond Place, the integral Pant of che L ga- 
rithm is —2, Sc. Ayd this is the Kind (of Ag 
rithmc) we ſhall make Uſe of in the r Narti 
of this Ess AV, to expreſs fractional Quantitic gon +} 
22. In taking out of a Fable! ihm of 
any Integer not exceeding 10000, We-have:the fra 
tional Patt by Inſpection; to which we prefit for a 
Charadteriſtick 3, if the Number conſiſtonef Fi- 
gures; 2, if of 3 Figures, Gt. that is, the Ghai 
racteriſtiek muſt be one leſs than the Numberiot Pla- 
ces: But if the Number, whoſe Logatithmois re- 
quired be above 10000 tlien, find thei Logarithm 


Ane ed N — yes to it that can be found 
Dem: f ole 'Qi as . ig oe nn 


. 
33 


e 


pl Fu ? Table, and — As ney — : the 
ifference of Far Logarithms ?: the Difference 
between the neareſt Number and that whoſe. Loga- 
richm is required: the. Difference of their 0. ga- 
rithms nearly; ch being either-added to, or ſab⸗ 
tracted from, the neareſt Logarithm; according as it 

is 8 than the required one, will give 

Logar required. Take an Example. 

1 . be r Ae find the Logarithn ” 
EIN 1 — 15v0' Ms CH „N ses 
Ther fractional Part of the Logarichm of 3671 is 
by the 3 564784, and of 3672 is, . 64903. 
T 7100 is 5.564784 Neareſt Ne. . — 
Nabel 567 7200 = The Ne. 37782 


ThwieDit-a0o&caf 1 — 19. Diff. 18 


” $05 wow 


2 0 3671 82. DI 
be 1 Mioitod>tieing grounded on :Syppoſition, 
_ the Uogariihmsnof \ apron between 367 100 
113 equally, according to 
chip iftanceifrom:96;, too or 367, is not ſtrictly 
true but nearly ſo ; and the greater any Numbers 
are n Refpett toſtheir Difference: the nearer will 
thoſe Diſſerenoes be proportional: And therefore, 
hehis will not gin the exact Logarithm, yet 
irh be nearly ſo; mand ſufficiently near the. Truth 
for — of Buſineſs or Pleaſure. 
lolffthe Nymber dots conſiſt of both. Integers and 
Fractions, find the fractional Part of the Logarithm 
as if all its Figures were Integers, and to that frac- 
tiohal Part prefix the Index belonging to the integral 
Part; vi. make the Characteriſtick one Jeſs than 
the Number of integral Fi igures, and vou will have 
th Logarithm en 5 out | 
Laſtly, if the Number * ithm is ie, 
„be entirely fractional; find the fractional 
Part of the Logarithm, as if it was a whole age 


6 


1 


„ 


r 


chen | To odd Lagarithnis. ITT 
and to ĩt prefix the Characteriſtick — 2, if ibe 0 
Figure to the left Hand be Tenths; but, if the firſt 


Figure be in the ſecond Place, or Place E 1e n 


the Characteriſtick muſt be — 2, Sc. et 

23. When two or more Logarithms/ar are to tbe ad- 
ded together, they may be added by the Rules for 
adding affirmative and negative Quantities in Alge- 
bra. That is, I. If they are all afirmati ve, add: 
them as in common Addition, and mani be 
the affirmative Logarithm required. o 2/1 1 
24. Caſe 2. If the Characteriſticks of The! Liga 
rithms'to be added are all negative, add the decimal 
Parts together by common Addition; and if there 
is any Thing to be carried from the decimal Part to 
the ug? Parts, it is affirmative, (by the Nature of 
binomial Logarithms,) which reſerve: Then find the 
Sum of the negative Characteriſticks; which, being 
negative, the Difference betwixt this òum, and the 
Carriage (above reſerved,) with the Sign of a 
greater, will be the Characteriſtick required. 

25. Caſe 3. When the Characteriſticks of the ** 
garithms to be added, are ſome affirmative others ne- 
gative. — Add the iraliidas) Parts as. uſual, only 
the Carriage from the decimal Part to the integral 
being affirmative, muſt be added to affirmative Cha- 
racteriſticks; whoſe Sum, | inclucing: the Carriage, 
being found, and alſo the Sum of the negative Cha- 
rafteriſticles, find the Difference of theſ: Sums, and 
to it prefix the Sign of the ann * At 5 
Characderiſtick. | 

26. When one Logarithm i is take; ſubtracted From 
er the Work may be done as in Subtraction of 
Algebra; by having due Regard to the affirmative 
and negative Quantities. But to be more particular. 

Caſe 1. To ſubtract a leſs affirmative, from>a 
greater affirmative Logarithm ; find their r 
as in common Arithmeti cx. 

27. Caſe 2. When it is vel to ſubtract a 
ater | affirmative, from a leſs affirmative' Loga- 
tithm; it is the ſame as to find the Logarithm of a 


N 


To-find the Difference of am uνι Logaritbms. | 
proper Fiction, and therefore a erate ap a di- 
rested in Article 21. 10 

28. Caſe 3. When a Ab Logarithm 0 to be 
ſubtracted from an affirmative Logarithm, if the de- 
cimal Part of> the affirmative Logatithm is greater 
than that of the Binomial, ſubtract the decimal Part 
of the Binomial: from the decimal Part of the Affir- 
mative; and prefix the Sum of thein Charadteriſticks, - 
with. tho aſſirmative Sign. But if the fradional Part 
of the binomial Logarithm be greater than that of 
the Affirmative, add, or ſuppoſe in your Mind. 1 to 
to be added to the fraftionalibasof- the: Affirmative; 
then ſubtract the fractioual Part of tha Binomial from 
that Sum; (but, becauſe! we added i for Convenien- 
ay, we muſt alſo to continue the Equality) add: +-1 - 

to the binomial Characteriſtick; hut the Characte- 
riſtick af the binomial Logarithm being negative, 
the adding 4 1 to it is diminiſhing the negative Cha- 

rateriſtick by Unity; which Characteriſtic ſo di- 
miniſhed, being added to the affirmative Characte- 
riſtick, will give: the affirmative Cnaracteriſtick of the 
required Logaritbhm. 

29. Caſe 4. When an e Iain, is to 
be ſubtracted from a Binomial; if the fractional Part 
of the Binomial be greater than that of the affirmative 
Logarithm; to the Difference of their fractional 
Parts, place for a Characteriſtick the Sum of their 
Oharacteriſticks with the negative Sigu: But if the 

decimal Part of the Binomial is leſs than that of the 
affirmative Logarithm, add 1 (or ſuppoſe it to be 
added in your Mind to the fractional Part of the 
Binomial; and then ſubtract the decimal Part of the 
Affirmative from that Sum, and (to continue the 
Equality) add 1 to the Characteriſtick of the affirma- 
tive Logarithm; then the Sum of this, and the Cha- 
raQeriſtick of the Binomial, will, with the negative 
Sign, be the eee of the ARA Las- 


rithm. 


30. Caſe g. Wben a binomial Lea ichm is to be 


— from a Binomial; if the. "fraBiaual, 3 
chat 


How-to ſubtrat:hofarilim. 
"ke in he fuberaRed i is leſt than - 1+ ORR 
to be taken, find the Difference of their fractional 
Parts, to which prefix the Difference of Ithelr Cha- 
racteriſticks, with the affirmative Sign, if the Cha- 
racteriſtick of che Logarithm to be ſubtracted is the 
greater; otherwiſe it muſt have a negative Sgn. 
But if the fractional Part of the Logarithm to be 
ſubtracted, be greater than the fratitonal Hart of tlie 

from which it is to be taken, add 1 to the 
fractional Part of this laſt, that Subtraction may be 
made; and then, (to continue the Equality, add 1 
to the Characteriſtick of the Minorand, which Cha- 
racteriſtick being negative, is done by Subtraction, 
viz. ſubtract 4 from the Characteriſtick of the Mino- 
rand; then the Difference between the Characteriſtick 
of the Minorand ſo diminiſhed, and the Characte- 
riſtick of the Subducend, will give the required Cha- 
xraQeriſtick-; which mult be- affirmative, ii che Cha- 
racteriſtick of the Mincrand, after being diminiſhed 
as above, is greater than that of the Subducend : 
Otherwile negative. 

31. Before we proceed to the Application of Lo- 
garithms, it will be proper to ſhew how to find the 
natural Number anſwering to any given Logarithm, 
by Help of a Table of Logarithms. And as this 
is only the Reverſe of Article 22, it will be ſufficient 
to hint, iſt, That the Index, or Characteriſtick, of 
the Logarichm, if affirmative,” will ſhewrhow many 
integral Places are in the required Number: And if 

negative, in whar Place of Decimals the firſt, or ſig- 
nificant F. igure, ſtands. Hence, if the Logarithm 
can be found in the Table, the anſwering Number is 
found by a bare Inſpection: But if it cannot be ex- 


actly found, find the next greater, and next leſſer, 
and ſay, As the Difference of theſe: two Logarichms 


: the Difference -of-the—anſwering Numbers :: the 
Difference between ther given Hogarithm and the 
neareſt tabular Logarithm : a fourth Number; 
which added to, or ſubtracted from, the natural 
Number anſwering to the neareſt tabular Logarithm, 

(according 


Maultiphiedtits iy Logarithms. 

(according as chat 459. was leſs or greater than 
| iven one) kad * uired Number ve 

neat the Truth. NU 21 boy 148 7 

Example. Let ir de required to nd the natural 

Number anſwering to the Logarithm 5.564882. 

Fe in the 5 ables gives the next leſſer and 
greater 9 8.504784 The anſwering 1—3— 

1 n 25. 564907 5" ORIG > 1 


has > >» 


| Their Di. 00011 164 1:n0tDe! 


And 30 564305 — 5. 780692 = = .000021. Hence, 
-A$S-.000119 : 10O : .000021; or, which: is the 
ſame in Effect, As 119: : 100 :: 21: 19.9 nearly. 
Hence, N 17. tow n 35ʃ0 auf = = the 
e Number... 


* * 4 7 * 111 4 4 as FI 


— —_ — „ — IE «ALA DAI EE 1 » * _ W 1 * 4 — — — 
* * 


* 


AP. II. 
 MUTTIPLICATION '&y LOG ARITHMS, 


+9232! E now come'to "EY the 6 of 
a Logarithms, having explained their The- 
ory at large; and the firſt Thing is to perform Mul- 
tiplication by them; Which is done by adding the 
Logarithms of the Factors together, a as duedted:! in 
Hour 23. 24 and 25. 


33. Example 1. Multiply 14 by 4. 


: 7 14 is 1. by 4. 
EST Top of | 4 is . 


rn th . | Their San 74818880. aber, i 


wo 


the T Table 10 ak. 754 required Produtt, 
* 5 $42 #4 1. Wolf :; - #2103 1 112. 
te ac ma Saudi 10 n bs 34 


FT g * 8 10 8 
1744511 wk 344 16 478697 99102 A. nn: 
= 4 / - , 1 


* 948 yg oy fr 
2 4 l de 17 
i . a 1079 e 203·b% 65. 118 
"bs 397 60 
COTE 6VO, k * 5 a 
of 0.25 is 1. 3979 


_— wy 
E 0. 0 


0000090.1"= O1. 0. 


305 Oer S 08 go. l 


ers 3 
eee Le 5 . 80 788. 


| | ro 1. is 
Ne „ha Log of 8 = 6. 95369060 


Gives Log. of 4.798 _— 0. 5 5 25 
111 n 


Or thus: por x into Decimals, 1 = 362 55 


kei, Log 776% = o/88%1 32570 
aeg ret: 4 or bf do 


deen een 207 to o 
ods Hendl baby il] x Sum 13:0.6810/71 52.45 aboye. 
08 NA a! ein 5431 yo Du wenganagengy oc 


on 3s. 2 ample 4. Ni 9:5; by oh," 
Log, 56,18 4-7 47403627 . 
+ Log 0 is 2. 3617478 
2 


1 


— 


> 4 
ILY, '* % 


www — 2 NR 


Tag, * ses .$-1020905 


37. ar. 5. Multi aply | 89-by ,003.... 
10 1. 9030894 


—_ 2: Bel e e, 


— 


2 — 


0088300 Hogz hh WT. 3802116 
— —— — 


05 | D 2 38. 


18 | Multiplication by been 
I» 38. Exdiiple 6. Multiply 10, 80, 72; .5, «4 
and 12, together. _ M....s Jamar 5 


SO.C ei $40 > 
Log. 10 r 3:9000000 . Lag, =. 6989700 


0 SO. 


Log. 80 = 1 oss. N . 8 1. 6820600 
Log: 7 K E 1.873325 1 1 2 Wee 


To. pH 1 1 — 02112 


R 


4 3893 1 — 


This Lag 3. 31406531 ba ah in the Table to 


oo 


S N DYE ty . 1682.4 nearly. 
5 e ine 
c H A * II. 


"DIVISION. & LO GARITHMS. 


39- AE Subtractiom of Logarithms-anſwering 

to the Piviſion of the natural Numbers, 

from then Logarithm of the Dividend ſubtract — 

bot es by the Rules in Art. 26, 

12 28, 2 29,39 and the, Remainger wil be the 
f* rhe required Quotient, © | f 


40. r I. "Divide 56 by 4. 
e og. 86 =1.7481880 


—— UP Be 4 =D 6020600 


— 2 —— 


2 


1, Exampl: 2. ee N IS 
F e et, 52 06909700 
8181 Tag: $ = $:P39900 


>1 1 08g Log 52 5 2157958800 


- . A — 


— 6 — — At td 


kc 5 9 


* 


Tz 


* Divitm b hor hog | 2 
42. Example 3 1 Shi 95 ee 
Logarithm of $0275 22 227054366 
«Log: of -25 fe. 3979400 | 


— cc — 


87 N88 22 s 3074960 


a — — 


43- Example 4. Divide 4. 718 by 62g. 
, | Log of 4718 . 06757579 e 


0 Log. ot. 625 = 779968 
7 * 
21 9 197 1 of 7. S De 0.8 KED <1] 7 ** N 
e 7.40 fers 4222525 ' 


* ai 2 3k 
—_— 7 () 9981 CUI g. of 781 4.37506 t OT”: 5 
155 7506 13 2013 Dan 0 


4 mts 1 
g ** 0 e 0 ee, que [{ er 
D MP , WONG? 29 
e i Es "of ooch e 86. „ Ir 
2011 at nd of 10877 64 115 Jaa 1 Ass. 199 2 25 


D 01 ec 1 A ec : PT rus ct N $70 ef * 90 75 


$32" Dxumgde 6:\Divide menen -: © bs B1 2 


18113 10 dH t 313 ban Ded bas (. Bak: 0 
Eg, ef Fee n 


oY 10 EE 6 44 Jed 
AA Logg of 003 5 45 car A vet 


46. ren Birkdes 5 by 9g mon 2 = 
ap G 77 . ot; N 
* ar dg 5 3979400, 2 20 
Log. of 3 = 0.4771213 


<—— 


- Divi) Fon ibn. K 
| 2 0 8 | 
. Erampl 8, Dipde den Sr 
Logs $0269 . 102096130. 


| — Gorda 


ꝶ6%˙ů''»„v 2 : —b 


L or. 85 27 817786 


1 


| ed. yo Feels ab vid + Wee * 
55 ; NN F 1790 | 


-c023Coth & NRO * 


0 th AP FION; 
Sr APBEIO ATION: of IMALS.- 


48. 2 in 555 
e we ma have Occaſion 

to find uy 1555 ü cir 4 Decimals ; we 
ſhall explain d Fay be found, 


as follows. 
The RuL 1 in- 
to its a as Ihewn in The- 


orems 4, 5, 6, and 7, in * 13, 14, 13, 16, 


| 
13, 18, 19, 20, am def e A e Ciranlating 
Decimals, ) "and chen fd the Logarithi of <4 
vulgar Fradtidh; by Net- 180 chi dels v. | 


Hooge 2 031 

49. Example 1. What i the 1% ich of .4? 

By * I +: of che fey anos wering Decimals, 

42. e 
Hence from rotor be bebe. 2 

Bube g reg T e 

Gives Log. of $ vr df Des 

e 


MS to 


. —ü1 


5 50. 
4-0 


| Logarithms of Circylating Decimals. 
50. Example 2. oy is the . 52 


Solution, B Art. 16 of * * ; 
IIA 04 N AJUR' T7” HT 
Decimals, 3.5 = oy - 


Das „Fom Lag 0'= Lek 15 50 
a 78! 
2s e Fr 7 8 9855 „ 1 


hag 5! $01 8 
es Log? £91214 ENF A Et g ape 19d ent 
111% 1901 4 95 4 bas 2 miT 

1 911002 131 10 013110} 503 


81. 4 1 What i ef ahr dg 32 a 


Corea] 2 F101 (1 


22 5 Aft. 18 of the 22 on © relating... 
Decimals, 20 b. O 1 2 1 _ AY 


581 — 0 RS: 2963 b 
From Log. of 21 = 1 7 3222192 
Subgract Log. of 90 = 1.942425 

| 8580641 0; + 


— — 1 
f —— — 1 *. 


to = 15.108 


Gives Log; of gz '= 726 * 
dees & 1T&2(1 736791, 


— — — C—_—_ 


6 \Example 14. What is ho kg of 26353. res a 
et isn 203 Aas 10 Gene, 90. 

| Sin. b By. A t., 20 "of the. ay 2% Cireulat * 141 

Dag 8365 LEO ner 50 9905 IT 


113 <fore, anime 52 AT: ocz [819% 21 10m V. K 10 
Therefore, from; 19g, hn Hg oo 2 6. 4A 
yd arge gc 199860520 
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54. ROM the Nature of we e and 
garithms, . We. 105 9 zule. Add the 
ir 


Logarithms of the ſecond 0 erms together; 
from their Sym, ſubtract. t denen R firſt 
Term; and the Reminder will be the Logarithm of 


the fourth, or required Term. 

55. "Suppoſe in che Rule of Three Direct have 
this Yratin As 4. tl: 8. 25 65. 4 ch Num- 
27 * a f 9200». _—_ 

o the Log. of 5 = 0.698 oi 
Add the Log. of 65 = 1. 8129134 . 


ec - __  - 


n De Nr 2779837 E 
ob- Eg or 1 = . 6127838 


: i 7 #990996 


from the Logarithm of be ſubrracted the 
— m of any Number, the Remainger is called 
the eee Complement of that Logätithm. 


Hence, the Avritbmetical Gomplement of the Logarichm 


of any Number, is equal to the Logarit m of the, 


Quotient of + divided by chat Numbert⁵a-m rr 
56: When it is required; to divide ont Number . 


another: it. is in Effect the ſame, if we divide 1 by 


the Diviſ6&g-and multiply that Quotient by'the given 


TT = — 


Dividend. (For == % Which is dove by 
v T £((1 ut 2 
Logarithims Th Os adding 0 n ng — 

cen 6 the e 
Ivor, . 1 . ward) 


rithm of the 
57. Hence, the Operation 0 
Art. 55, may ſtand thus: 


©1 Ld Ty 


" a. F 7 
3 4 * . 


ef 15 


in 5 


| 
1 


Involution by Logarithme. 
From Log. of 1 = 0.0000000 
Sub. Log. of 4.1, 06427123 7.3872 161 


4 89 
Gives fits. Comp. =. 3672161 + wrt 


bi 1s WA "FE ” 
yy ao if _ (Hives 765. above 1. 5990995 
9 \ 
161 ; £. vG 1255 3203) ip 95 eee 
1e — 'G 2 9 oY 23 2-4 20 04 2325 5 11 
= A BEN s T7773 al 1 1 

; 1151 19 8 H A b. VI. i) 2929 1 e 


Fer 201 14 


ivoburtox, by. LOGARITHMS. 


1 en ct 
mY T fo raiſe apy Number to a. given Power by 


Logarithms, m multiply the Logarithm of 


* the Root by . 5 Index of the, given Power. Thus, 


15 Inſtance, if we are to ſquare any Number, we 
uſt. 4 15 Logarithm by 2 if to cube a 
Number, b and the Product (by Art. +) 
"bi be the Labniichn ol the required Power. 

"Note, If the Root be a, Fraction, its 6 
"i be a Binomial ; 5. in uch Caſe, the Carriage from 


the decimal Part in multiplying being affirmative, 


and the Product of the Characteriſtick negative, the 
Carriage muſt be ſubtracted from that negative Pro- 

pain 7 the required negative Characteriſtick. 

59. Example 1. What is the Square of 15 ? 
N —_— ras = þ- 1-1760913 


1f1— 


Log. of £06.58. = 2. 3521826. 


60. deere 2. Cube . 53. 


' Log, of 55 =7.7403627 
08 * 
2 10 1 4 


_ Log acenta r. T.2210881 | 
Car. 
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4 1 to 80.1 c. 


18188881 HX F. en god 

Vo rio 4 LO GARLTHMS, 

xtract Le RG of any Number, divide 
0 


* 1081 


PS 1 
che Logarithm of the Power by its Index, 
ract the ſquare Root, divide by 2; for 
the the Cube Root, by 3. &c. See Art- 5. 
Note. In extracting the Root of a fractional Num- 
ber, if we cannot divide the + wil be rep exactly 


— 


? by the Index of the Power, i Oper to in- 
5 teaſe! the! Gharacteriſtick by the "Aa or of ſuch a 
3 Number as will make it exactly diviſi ndex 
of the Power, abc tlich wide br eijſtick ſo 
ancreaſud p but (unde increaſin dung 2 - 

= racteriſticie by any Number is 1 di 
5 Logurithm by that Nuniber,” we muſt, in 1255 A 5 


1 


3 continue the Equality, add it to the Log 70 
a Again z therefore, en Plate” of-r 1 Logarit 

5 being Lenbs, Tach Unit in the, ; CH afte ck is is 
el e Tv in che Place of Tube; therefore,) for 
every. Unit Which we added to the Chace ii 
we mult nom add 10's to the hay N. Tenths 3. and 
divide 28 uſual. een en 8 


Si WT EY 


28 
= 


49: 1 2417 


ee Extract the fre] Rbbe & 22 25 
N of AFG is — 2 n 


71 * — * — 


"Log © of 15 = 1. 1.1760912 | 


— — — — — 
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e f 6637554 Fe 10881 


ad. "Log: " © + &- WE 1.7403627 
1880188. 1 = 27 — g0.L— 


# IMP Here 


bd 


4H 


Fellowfbip by Tae, 
Here, to the Characteriſtick i: I, to 1 it divi- 


üble by 3. ve add 2, and the Sum is x + of which 


is T. for the Characteriſtick of the Log. of the Root: 
Then, to continue the Equ uality, we add 2 to the 
Place of Tenths, which makes how many Times 3 
in 2. 2, har —_ 7. . 


92 A * 
* 1 * —— — a * 2 
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HAP. VIII. 


i APPLICATION of L ARITHMS to 
-- 0+ FELLOWSHIP. 


S ip Fellowſhip, the firft and ſecond Terms 
+ Aon the ſame in all the Statings : 
2 the Logarithm of the ſecond Term ſubtract 
he Logarithm of the firſt Term, and call the Re- 
meinde, the reſerved Logarithm: Then, this reſerved 
Logarithm being added to the Logarithm of the 
third Term of each reſpective Stating, will give the 
Logarithm of the fourth, or required Term of that 
Stating: The Reaſon of this is manifeſt) from the 
Nature of .ogarithms, and Chap. VIII. of the Se- 
cond of the Mathematical Es. 

65. Example. Suppoſe 4 Men, A, B, C, and D, 
trade in Company; A put in 507. B, 161 C, 25 J. 
and D, 184 04. they gained 207. 19 ene Was 
each Man's Part? e 

Here 2 e $i r Fo! 

As 109.5 : 20.75 ::. 50 : ATT | 
109.5 : 20.75 ::. 2. / B's Share. | 
109.5: 20,75 :: e Share. 
109.5 : 20. „ : -D's Share. 20 

The Operation by Vert will be as deus 

From Log. of 7. 20:75 = 1.317018 1 
Sub. og: of 109 5:22 2.0394 141. 
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F ble oſoip by Logarithms.. 


Log 50 = — 255 9 
tt 9; w > [ft 1 8. 18 19. by 3 Oo! dal 
b Reer 5 1715 oo 


Hitler tor: Ae * 9. yd Wet. 
9765740 the. 708. 
oy © 1 ring in N W eks! 1 Til * | 
Ln e is Sate 29814 

| Reſerved Log. 4 ="T.2778040 —_ | 

Log-of B's = FR 7249 A 

W 2MHTTHSADOU 914-281 958- 

9 1. 3979400 
er! 00 


Reſerved Log. = 1.2 A 4-9 
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66. e D the 15 ithms, of. the igel. 


_ and Rate, rogerhier ; | the Sum will 


* 1 m of the 1 Þ 
har is the Intereſt of, 4 ol. 105. 
for I vere 


115 75 at 557 Cents Nb mum ? 
The Tine Wo e, e 
| The Hh of the” 19 75 7 1884 


% © 
500 —— 


of 418.5 the Principal = =. as 452 rx r 


Sum = L. 0 
of 22. 3 22 J. 50 5. 18 or 77 $4 
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COMPOUND INTEREST by LOGARITHMS. 


68, HE RoI E. Multiply the Logarithm of 
che Amount of 1. for one Tear, by the 
Time; and to the Product add the Logarithm of the 


Principal yl the Sym will be the Len of the . 


755. mple. Wha Gat? 47. 64. 

69. Exa t Wil 210 74. athount 
to de 3 Yeats; at 5 per Cent. fer Annum + 2 

gn, But. 

the Amount of TE fot one Year at 5 per 
Annum = 1.05. 

Hence * the 085 of 1. 056 = 0.0214893. 

| * the Lime = 3 


— 
1 4 ; b 11 3 1 — — 


— | 9.635659 
hum Add Log. bf 210. 375 = 2:3229940 


535% „4 er „% —_—_ 


Lag. of Amqung 2635353 KU = 2556 19 
Ry the Fu Ap is 2431, 195, 8 l. 4 Wart 


, 


eee . 7. 1 and a, few, Ochecb, in- 
gal of the ne ative Charactexiſticks write their arb: 


metical Complements N tor the Leg · . os 
they would wrize 8.6989700; and for the Log. of 


6615 11930: 
005 fac db 7. 6989790. 0 Aud. 1 5 55 
adding ſuch Logarithms, is, If your Charatterificks. 
be Hegative, add them in om Arithmetick, 
only noting, that if 0 0 m of. the -haras Lager] 
be leſs than 10, add 10; it;ult 10, add Unity; if 
more than 10, caſt 10 away, the Sum, or Re- 
mainder, will be the required Logarithm, according 
to their Method. Bux; ifi the Characteriſticks are of 
different Names, viz. one affirmative, the other ne- 
gative, add them together as in common Addition ; 
but if the Sum be 10, or more than 10, caſt 10 a- 
way, the Remainder will be affirmative z but if leſs 
than 10, negative. 


Example. 


'2101. 75, '04. = 210. 9515 fol. 


. nad. Saad th 


ſw. ets, „ a — 


Us 


48 . Townley's Indices. 
| Example. Multiply 203 by 25. 
Log. of 20 is 2. 3674960 


FRE of 24 is 5 9:3979400” 7 


* [Pf —— Y \ 
0 4 Lok. tf PATH 17854360, 4 
"AS oy Whol by Log they — it 


after this Manner, vix. = or ak de negative, 
and the Characteriſtick of he Dividend is leaſt, add 
10 to it; but if the Characteriſtick of the.Dividend: 
be the greater, ſubtract as of val, and the Charac- 
teriſtick of the Remainder i in the firſt Caſe will be 
affirmative, in the latter, negative. o. = mund 


Example. Divide 01369 by 2 f 
| Lg. of 01265 with their Index T. 102030 
8 8 Log. of 55 with their Index 9 9 e 


- Log; of onguith der Index 8. 3617278 


Thoog i this laſt Method, of writipg the arithmetical 
ements fof the negative Charadbrifticks, may 
boſ ſomethiag ſooner learnt,” by ſuch Perſons as are 
igoorant of the Nature of affirmative and negative 
Werbe e. Yet we would recommend the former 
ethod as the moſt rational, and worthy, the N otice 
of the tnivre ingenious Reader. | 
Thus much is b ere at pretent Whcerning. 


Logarithms.'* More ent Khan Ways of a 


Fables, Er. will be ſhewn N. 
it 1 Vit 105 01485 
66 1 moe d 281 'L K 4 4 
* . a A %* 
$34.6 10. 42 . ” 3 1 0 
: 21 £ Aru 4 x 
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B-ok-keeping by Double Entry; 


Commonly called 


| Jralian Book-heeping, or Pe 1 5 4 | 


Account 5, 


In which * Reaſons of the practical Rules are 
ſhewn from the Nature of Things, and the 1 
whole illuſtrated by proper Examples in two 
Sets of Books, | 


To which is prefixed, by Way of Introduction, che 
Nature of Bills of Exchange, Sc. : 


By BENJAMIN DONN._ 


Magna oft Veritas et prevalebit, 
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AVERY Person the leaf . wi 
Commerce muſt be ſenſible, that it 
would be impoſſible to carry on even a domeſtic 
Trade without. ſome Method of N 
And were not their Excellence and 145 ſuffi- 


eiently known already, p perhaps the f Ph d 50 


Words of Sir Richard; CANE (in the 19 

Number 174) would ſhew their ir Value, of 

«When a Man happens to break in Hal 

«they ſay of Hig he has NG kept | bi, : 
counts. This Phraſe perhaps. amongſt 

i would appear a ſoft or humourgus; Way, of 

„ ſpeaking, hut with that exact Nation! it 

10 the higheſt Reproach; far; a Man to. be 

7 miſtaken i in the Calculation of bis pence, 

| 4 in his Ability to anſwer tuture, emands, Or 

to be impertigently ſanguine in putting his 

«© Credit to too great an Adventure,; are all 


e Thſtances of as much Infamy, as with gay er | 


Nations to be failing in Courage, gr common 
% Honeſty.” 

Voarious are the Methods that have been, 
and ate at this Time made Uſe of, in keeping 
Accounts; but we may venture to affirm, — 
if any impartial. Perſon, who 1 unde 
ſtands the Method of Double Ent 

compare it with any other, . 8 will e 
give the Preference to this. Books kept ac- 
cording! to this Method will: they, the Owner 
of them, by a bare Inſpection, what Quantity 


of Goods, and Caſh, he had at the Beginning 
1 of 


A 2 


PREFACE. 
of the Books; what he has ſince fold, or loſt, 


or any otherwiſe diſpoſed of ; what he has re- 
ceived; what Debts he owes, and what is due 
to him ; and what he has gained or loſt upon 
each Parcel of Gocds; in a Word, this Me- 
thod of keepin Accounts will ſhew him at 
any Time a juſt State of his Affairs. 
Hence, it appears that this Method is the 
moſt compleat, and therefore bought to be 
made Uſe of by all wholeſale Dealers at leaſt; 
but then thoſe that retail Things in very ſmall 
Quantities may demand, What Method ſhall 
_ we” ufe? To whom it may be ſufficient to 
anſwer, that though they cannot be ſuppoſed 
to make Entries for every Farthing- worth fold, 
* they ought to approach the Method of 
ouble Entry as near as poſſible, (at leaſt ſo near 
as the Modern Method of Debtor and Creditor, ) 
for that being the beſt Method, the nearer they 
approach it 112 better muſt their's be: But not, 
upon any Account whatever, to ſpoil the Beauty 
and Correctneſs of their Books, by the igno- 
rant and idle Fafhion of enn, when Fay- 
ment has been made. 

I ſhall only add one Thing more in Praiſe of 
this Method, viz. That every Perſon, who has 
any Regard or Reſpect for his Family or Rela- 
tions, muſt certainly be deſirous, that after his 
Deceaſe they may not be any Ways embarraſſed 
by not knowipg the true State of his Affairs. 
Now there are many Perſons that have a parti- 
ticular Way of keeping their Accounts, by 
which they may perbaps know nearly the State 


of their own Affairs; but as this Method is 
ö ſuppoſed 


PRE F ACE. 


ſuppoſed to be peculiar to the Owner of the 
Books, when he dies, his Executors, nor any 
other Perſons being perfectly acquainted with 
his Method, they muſt find it difficult (and per- 
haps in ſome Caſes impoſſible) to know the true 
Extent of his perſonal and real Eſtates; and 


hence the Executors may be involved in Diſ- 
putes and Troubles. that could not happen, 


was his Method of Book-keeping generally 
known. Conſequently, all Perſons ought: to 
make Uſe of ſuch a Method of Buok+keeping, 
as is generally known, but none is ſo univer- 
fally underſtood, and approved of, as the Me- 
thod of Double Entry, and the Modern Method 
of Debtor and Creditor. Therefore every Per- 
ſon ought 10 keep his Accounts by, one of theſe 
Methods; of which the firſt is undoubtedly 
the beſt in wholeſale Buſinefs. The Neceflity 
of one common Method of Accounts might be 
illuſtrated by many real Inſtances, | but for 
Brevity ſhall only take one from Mr. Wier's 
Preface to Mr. fn s Book-keeping ; viz. 
„% One Nicholls having been ſome Years in 
* Partnerſhip with Mr. Lane, a Merchant in 
Smyrna, the former brought his Bill in the 
Court of Chancery againſt the other; upon 
the Balance whereof, he apprehended that 
* a conliderable Palance would be coming due 
to him: To this Bill the Defendant pleaded 
* the Statute of Limitations, which bein 

* over-ruled, an Account was directed; the 
final Reſult of it was, that inſtead of the 
Defendant being indebted to the Plaintiff, 
the Plaintiff was indebted to the Defendant 
*in looo. and W ; an Event which 


85 very 


* 


0 


FR E 


er yety much ſurpriſed the Court; but às Mat- 
ters were mai before them then, not to be 
© avoided, though ar the Tame 'Tinie 3 Erd 
of Chancellor declared, that it Was hig (oi 
ach e 135286 the whole, in bin ar £68 


theit 


« AF mer ger di 0 vii muitaken in 
* HNelation to their own Accounts, which 
<" thoſe” Gentlemen certainly! "muſt have been, 
if preciſe Juſtice was done them in this 
« Cafe!” 1 

it is natural to ſu 9 n Cn e 
well as Numbers muſt be nearly cozyat with 
the World; for every Man not having ſufficient 
of all Things, he will want Something of his 
Fellow; creatures: Hence, they found it ne- 
ceflary to ſupply each other with ſuch Ne- 
ceffaries' as ſome had, and others ſtood in Need 
of; thus we find in the facred Scriptures that 
Abel was à Keeper of Sheep, and Cain a Titler 
H the Ground, hence it may be reaſonably 
fuppoſed, that Abel ſupplied Cain with Skins, 
Se. for Cloaths, and Fleſh for Meat; and 
that Cain in Exchange ſupplied Abel with 
Fruits, Corn, Sc. for Food: 

As the Number of Mankind increaſed, 
ever muſt alſo be increaſed, and as Ne- 
ceflity gave Riſe to it, the Deſire of Having all 
Things convenient improved it; and Avarice, 
Vanity, and Luxury, cartied it to its preſent 


Extent. It is plain that during the Manage- 


ment of Commerce by exchanging of Commo- 
by ” ities, 


. «7 * 


PREFACE, 
dities, Trade muſt labour under great Difficul- 
ties; for many Times the Nature of the Com- 
modities to be exchanged, was ſuch that they 
could not be divided, or cut, without diminiſh- 
ing their Value; hence, the Neceſſity of Metals 
by which they might be valued. And as there 
might be great Frauds in the Weight and Qua- 
lity of the Metal, Men at length came to-ſtamp 
Names, Effigies of Princes, &c. on their cur- 
rent Pieces ; whence came our Money. Gold 


and Silver (if not Copper) were uſed in Ex- 


change in Abraham's Time, if not before, as 
appears by the 23d and 24th Chapters of Ge- 
nefs, (the laſt of which Nate is concerning 
2 Marriage, about 1856 Years before 
+ + pm | 
As to the Origin of Books we haye Nothing 
certain; all that we know is, that there were 
Books before thoſe of Moſes, he having men- 
tioned ſome in his Writings. The Book of 
the Tables of the Commandments was written 
by GOD himſelf, according to the ſacred Wri- 
fing about 1490 Years before Chriſt. | 
oon after the Invention of Money and 
Books, it is reaſonable to ſuppoſe that Men 
began to form ſome Method of keeping Ac- 
counts ; but as to the Method of Double Entry, 
it is certainly of modern Invention, and from 
being frequently called Halian Baok-keeping, 
it is natural to ſuppole had its Origin in 
Ttaly; but we have not been able to diſcover 
either the Author, or Time of the Invention. 


The moſt ancient Author that has fallen in our 


Hands is Monteage, in the Year 1682. Other 
Authors on this Subject are, Snell, 1701; 


_ 


E. 
Harton, | 5 4 as 4 Malcolm, 1731 F 855 Stephens, 
Weber, 1 749; Miene, 1735; Croſby, 1 749 


* 


Degen, 1750 London, 1750; _ Shortland, 


ks 3h being: a Subject not admitting any great 
Improvement, unleſs in the Method of hand- 
ling it, all that ſeems neceſſary in this Place, 
is to give an Account of our Method of treating 
this Subſect; viz. We firſt ſuppoſe a Perſon 
intending to Trade, deſirous of underſtanding 
a juſt Method of Accounts; not by commit- 
ting a great Number of Rules to Memory, 
which Has been too much the Method of teach- 
ing this, and ether Arts; but is deſirous of de- 
ducing from the Nature of Things a few ge- 
neral Principles, which. being rightly under- 
ſtood, may be of Service to him in his future 
Commerce. In Conſequence, of this his Re- 
ſolution, he is ſuppoſed to lay down the Defi- 
nitions of ſome Terms, and then by reaſoning 
from the Nature of Things, to deduce a few 
general Rules, ſufficient for keeping domeſtic 
Accounts; then he is ſuppoſed to begin a'do- 
meſtic Trade, and to make ſome Remarks on 
fuch Tranſactions as inay ſeem to want a little 
Explanation: And by thus reflecting on ſuch 
Occurrences as may appear to have ſome Diffi- 
culty in them, he may be ſuppoſed to increaſe 
in the Knowledge of Accounts 
Faving now more Skill in Accounts, he is 
inclined to enter on a foreign Trade and Com- 
pany Accounts; and therefore, ' again applies 
himſelf to inveſtigate from the Nature of 
Things, ſuch general Rules as are neceſſary for 
underſtanding this Kind of Accounts; which | 
Near 1 | having 
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having done, he is ſuppoſed to enter into a fo- 
reign. Trade upon his own. Account, and alſo 
in Company, both employing Factors, and 
acting as Factor; all along reaſoning upon ſuch 
Tranſactions as may ſeem to have ſome Diffi- 


culties1 in them 0A no 4844 
"This 5 is the Sen we have choſen, and Ro 


hope it will be allowed to be a good 55 wes, How 


well We have eXEClited this Plan mu 

the Determination of our candid Readers: All 
that we ſhall deſire of any Perſon, is only this 
reaſonable Requett,; not Se Fn gment on 
5 Work, a he has _ caret . peruſed 
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be proper, for the Sake of Learners, to ex- 
plain ſome few Things relating to Bills, Cc, In 
9207 however, we ſhall be deſignedly ſhort, is 
being nor conſiſtent with our Plan to diſcourſe largel 
on Bills, Promiſſory Notes, and other Cuſtoms. of 
Merchants ; but refer thoſe, who have an,. Inclina» 
tion to fee more of this Nature, to the practical Wri- 
ters; from ſome of whom we , have ſelected this 
InTxopucTron. | | 


2. A Bill of Exchange is a Note uſed by Mer- 


Chants and Traders ; ordering Money to be received 


in one Place, for the Value paid in another: To 
which People of Credit pay a great Regard; for 
without ſuch Contrivance foreign Trade could not be 
carrfed on. D 
J. In a Bill of Exchange the following Particu- 
= muſt be mentioned. 1. The Place where the 
rawer lives. 2. The Time of Payment. 3. The 
Perſon to whom the Bill is to be paid. 4. The Sum 
to be paid. 5, If the Bill be a foreign one, the Rate 
of Exchange. 6. Of whom the Value was received, 
or to whoſe Account the Draught is to be placed. 
7. The Name of the Drawer, and the Place where 
to be paid. 3 4 ' MEL Wont LR 
4. The Perſons chiefly cohcerned in a Bill of Ex- 
change are; 1. The Remitter or Sender of the Bill, 


who has paid the Value mentioned in the Bill to 


2. the Drawer, who has received it in one Place, 
and delivered the Bill to the Remitter : Drawn upon, 
| a7 30 


1. HRFOR E we enter on Bookkeeping, it will | 
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3. the Acceptant, or Perſon who is to pay the Bill, 
to, 4. the Poſſeſſor or Preſenter, the Perſon who i is 
to receive the Contents in another Placdee. 
8. In drawing Bills of Exchange, the Signing of 
one Partner for Self and Company obliges the 
others. 

6. A Bill of Exchange directed to one, to pay ſo 

ch for Value received, ſhall he a good Diſcharge 

the Debt, if the. Bill be not feturned back to the 
bucky in Time, although it be not paid; for m_ - 
ing the Bill long, is Evidence that he agreed to 
che Merchant as Debtor. . 

7. If a Man pays a Bill of Exchange into By 
and the Perſon to whom paid fails before the Time 
of Payment, he ſhall be obiiged to pay it again to 
the Deliverer; becauſe the Drawer might have coun- 
termanded the ſame, or ordered the Bill to be made 


Pee to another Perſon. 


If a Perſon gives a Bill of Exchange, &c. 

1/4 third Perſon, to another in Payment, and he 
takes it abſolutely; if he knew. the third Perſon to 
be breaking, or in a failing Condition, and the Re- 
ceiver of the Bill uſes all Diligence to get Payment, 
but cannot, this is a Fraud and no Payment; though 
if a Man takes a Note or a Bill, and after it is pay- 
able makes no Demand, ſo chat he miglit be paid 
it he had been diligent enough, then if the Party on 
whom the Bill is drawn fails, It is at the Peril of him 
who took it. | 
9. Intereſt upon a Bill of Exchange commences 
from the Time of Demand. 
10. If a Poſſeſſor of a Bill of Exchange by any 
Accident loſes it, he mufl cauſe Intimation to be 
made by a public Notary, before Witneſſes, that the 
Bill is loſt or miſlaid, requiring that Payment be not 
made to any Perſon withour his Privity. And if any 
Bill of Exchange drawn in, or dated at, or from, 
any Place of this Kingdom, ſhall be loſt, the Drawer 
ef the Bill ſhall give another Bill of the ſame Tenor, 
oy Security. 
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Security being given to indemnify him, in Caſe the 
Bill ſo Toit A; be found, again. 

11. When a Bill of — rok comes to the Pre- 
ſenter's Hands, he is immediately to tender it to the 
Acceptant, who muſt write that he accepts it under 
the. Bill. — If the Bill be payable at Uſance or after 
Date, the Acceptant's writing his Name, or making 
any other Mark on the ſame, is a ſufficient and valid 
Acceptance: But if it be payable after Sight, 
Day which it is tendered, for Acceptance muff E 
mentioned upon it, becauſe from that Date the Time 
of Payment muſt be computed. And the Bill being 
thus accepted, the Acceptor becomes abſolutely and 
irrevocably. Debtor to the Preſenter for the Contents; 

otherwiſe, the Hazard and Uncertaiaties on Bills of 
Exchange would be too great. 

12. But if the Party to whom the Bill is directed 
refuſes to accept it, after 24 Hours Deliberation, 
Proteſt muſt be made for Non- acceptance at 
the Place of his Abode by a Notary Public, who 
is to be a Witneſs of that Refuſal; which Pro- 
reſt ſhould, for the Security of the Preſenter, be re- 
turned the firſt Poſt to the Remitter, that he may 
furniſh a new Bill, or take his proper Meaſures with- 
the Parties concerned. 

13. The Drawer of a. Bill ſhould always, the | 
ſame Poſt, take Care to give his Correſpondenc Notice 
by Letter, that he has drawn upon him for ſo much, 
payable as in the Bill, to prevent its being proteſted, 
and ſent back non-accepted for Want of due Advice 
for in that Caſe his Correſpondent may / refuſe to 
accept till Advice arrives, if the Bill mentions Ad- 
vice to be expected. 

14. To prevent Interruption of Buſineſs by Mic. 
carriage of Letters, or other Accident, Merchants 
always draw iwo and often three Outland Bills, all of 
the ſame Tenor and Date, excepting in the ſecond, 
againſt the fr/, and if there be three drawn, in the; 


ir againſt the fr and ſecond, to prevent the, A- 
ceptor's 


. ThTFRODUCTION: 
beptor's paying more that one of them by Miſtakes 
which Bills the Remitter rakes Care to ſend his Corz 
teſpondent, to whort they are made payable, by 
different Poſts, one of which bring anfwered, the 
Reſt are of no Force. | 

15. If an accepted Bill be ag pad e ec 
the very Day it falls due, it muſt be put into the 
Hands of '# Notary Pablick by the Preſenter, in 
Oder to have # Proteſt "drawn up, under a Copy 
of the Bill, for Non- payment; which Proteſt, with- 
in 14 Days at the fartheſt, muſt be returned (but not 
the Bill itſelf unleſs for ſpeciat Reafons) to the Re- 
mitter who paid the Value, and who is to give Satis- 
faction for his Concern therein to the Preſenter, and 
who will procure Satisfaction of the Drawer, not 
only with Reſpect to the principal Sum, and the In- 
tereſt thereof, trom the Day of Proteſt, But alſo may 
recover the Rechange of the ſaid Sum, with Char- 
ges of Proteſt; and whatever Damages ſhall be in- 
curred, by the Default of his Correſpondent, the 
Acceptant; though Rechange is ſeldoty inſiſted 


16. The Neglect of Proteſt in due Time feaves 
the Preſenter or Poſſeſſor of a Bill no Security but 
that of the Acceptant, whereas he has otherwiſe the 
Drawer and every one of the Indorſers (if any) be- 
ſides the Acceptant to depend on for the Principal 
and Damages; and if but one of them prove ſuffi- 
cient he will be no Loſer. | 5 85 
17. No Bill of Exchange can be proteſted, unleſs 
the Value be mentioned therein to be received, and 
ſneh- Perſon named of whom, nor can you note an 
Inland Bell under 201. Value; ſuch Bills are com- 
monly returned without Charges. 5 
18. If you diſcount, or pay a Debt with an In- 
land Bill, payable to yourſelf or Order, you write 
your Name on the Backſide of it, and deliver it into 
the Poſſeſſion of the Perſon you intend to make it 
over unto, which is called indorſing, —_— you 
Pie | ign 
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Property there Fig over to him 4 and, 
ae of the fp canals ailuze befare if is paid, 
oo are, by Virtue 3 th as reſponſihle to ſuch 
your rene or. the Contents. and Damages. upon 
Proteſt made, as the Reminer | is to you, and the 
cawer. t him. In like Manger ler a Bill be in- 
daried.by-ſeveral Perſons, the Paſſeſſar, ar the Fer: 
ſan to whom it was laſt aſſigned, in Caſe of Non. 
payment, cauſes Proteſt to be made; Which being 
ö rages the laſt Indorſer, be is obliged 80 ſatisfy 
2oflefſor 2s 8 the Contents and Charges, 
and = * n, the. 2055 Manner to the {egpnd:z; he 
to the third Sc. till ba laſt B upon the — 
ho is ieee to anſwer al Ne ty a4 before: In 
the very Ts og . 15 725 12 Nates to be 
treated. 


1 of the 
9 gf. 1 gut on an 
utland 12 795 the er $ Name, ais uſual 


de Indorle e 90 «ppoincing, Fay mens 
nn oe = naming he aligns 45 over to, 
ſpecifying the e 3 Ras og that, induced 
him to wake ſuc due a8, 2 Mi: R. W. 
Or alue F. S. and if W. tho allign it ta 
anather ;, Pay, Mr, P. D. x Omer, f 2 ag 
R. W., remembering always, that unleſs. the Word 
Order be inſerted, no- Bill of Exchange of promiſſory 
Note is indgrſible to anoth r | 5 
If the Acceprant of .a Bill ſhould. ebance to fail 
between, the Time of Acceptance and that of Pay- 
ment, Proteſt may be made in hes baſes for "pp 
Secutity, before the Bill becomes due; not h 
the good Coderfanding amon THE the ——.— 
9. $5 Brokerage, Iarrelt, 900 chas would follow 
roteſt, are frequently prevented, eſpecially. if the 


add: or any of the Indorſers, he ſufſicient Per- 
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after he has, for che Sechrity of the Re- acteptor, 
cauſed the Bill to be proteſted, with u Declaration, 
that the Bill was re-accepted' for Honour of the 
Drawer, c. underwriting it, Accepted, for Honour 
of the Drawer, per L. L. if the Refpe&t was 
ſhewn to an Indorſer, Accepted, for Honour of the 
Indorſer W. W. per L. L. In the ſame Manner are 
to be ſerved, ſuch Bills as are drawn upon a Perſon, 
who has not equivalent Effects of the Dfawei's' in his 
Hands, or that he has not received due Advice of 
the Bill preſented to him for Acceptance; which 
_ entitles him to a legal Claim the Drawer, if 
he thinks he may venture, under thoſe Circumſtan- 
ces, to honour his Bill. As ſoon as theſe Bills, ac- 
of Me under Proteſt, become due, it js the Cuſtom 

Merchants to have; A 5 mor 85 r Non- 


4. Ta rv 


ith x op for Hob as bete; which 
Proteſts the Re- acceptant, for his own Security, will 
take Care to return with tlie firſt Opportunity to his, 
Friend and Correſpondent, in whole Fayour he ad. 
N —. the Money. n 
As foreign Bills are une drawn at ſi hs 
e, Joule, or treble Uſance, it is neceſſary to ob- 
ſerve, that Uſance between London and any Part of 
France is 30 Days after the Date of the Bl From 
London to Amſterdam, Antwerp, Brabant, Bremen, 
Flanders, Hambutgh, Middleburg, Rotterdam, and Zea- 
land,” is one Calendar ' Month, and the fame from 
theſe Places to London: From London to Spain and 
Portugal, et contra, is 2 Calendar Months. 
From London to Genoa,” "Leghorn, Milan, Roni 
and Venict, et contra, is 3 Months. 
Some Places date their Bills by 014 Stile, as Dal. 
mark, ' Eaſt: Friefland, Geneva. Gueldres, Hamburgh, 


Holſtein, Nuſſia, Utrecht, and all the Proteſtarit Prin- | 


eipalities of Germany and Cantons of — 
Bills 


1 T . — 
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INTRODUCTION, 
Bills are dated according to the New Stile in all 
Places belonging to the Crown of Great Britain; 
allo in Amſterdam, Rotterdam, Leyden, Haerlem, 


Middleburgb, Ghent, Bruſſels, Brabant, and in all 


the Netherlands except Utrecht and Gueldre; in France, 
Spain, Portugal, Sweden, Italy, Hungary, Poland, 
and all the Roman Catholic Principalities of Germa- 
ny and Cantons of Switzerland. I 

Note, the iſt of any Month Old Stile is the ſame 
as the 12th New Stile. | 
"After Bills of Exchange become due according to 
their Dates, it is the Cuſtom of Merchants to allow 
certain Days of Grace, viz. | 

„ The Days of Grace are“, in London, 3 Days, 
Holidays and Sundays incluſive; in Amſterdam, 
Rotterdam,  Middleburgh, and Antwerp, 6 Days; 
„ in Cologn, ' Breflaw, Nuremberg, and Venice, 6 
„Pays, but the Holidays and Sundays are not in- 
* cluded; at Frankfort, out of the Fair, 4 Days; 
e at Leipfick, out of the Fair, 5 Days; and Aug- 
„ /ourg 5 Days; and in all the Places above- 
mentioned, Bills payable at Sight muſt be paid 
c within 24 Hours: Naples, 8 Days; Dantzick and 
„ Koningsberg 10 Days; Paris, Roan, | Rochelle, 
„ Nantz, Bourdeaux, and all France, 10 Days, Sun- 
* Aays and Holidays included; Hamburgh 12 Days, 
© Stockholm 12 Days, Portugal 6 Days, Spain 14 
«© Days, Genoa 30 Days: But in 1aly there are no 
„% Days of Grace allowed, but the Poſſeſſor of the 
„Bill may proteſt or not proteſt, according to his 
«© Diſcretion,” 
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INTRODUCTION. 
FORMS of BILLS. 


x London, 2 Novemb. $758. 100l. 
Thirty Days after Date pay to Mr. Jchn Lovecaſb, 
or Order, One Hundred Pounds, Value received, 
as per Advice from James Merchant. 
To Mr. Cornelius Matthews, 
Merchant in Briſtal. 


Bideford, 3 OB. 1758, 80l. 
At Sight pay to Mr, George White, or Order, 
Eighty Pounds, Value received, as per Advice 
from John Draw-well. 
To Mr. Abraham Ready-money, 
| Merchant in London. 


Rotterdam, 10 March, 17 58. 1201. Sterling. 
At Uſance pay this my firſt of Exchange in London, 
to the Order of Mr. Richard Vernam, One Hundred 
and Twenty Pounds 8. erling, Value in. Account, as 
per Advice from l Jan V an. Culen. 
To Mr. John Miller, 
Merchant in Briſtol. 


London, June 10, 1758, for Crowns 612 at Uſance. 
At Uſance, pay this 17 of Exchange to Mr. James 

Can, or Order, Six Hundred and Twelve Crowns, 

at Sixty Sols Tournois per Crown, for Value here re- 

ceived of Mr. James Fobnſon, and place it to, Ac- 

count, as per Advice from Goaſrey and Gower, 
To ir. John Eeſteau, "IP Kr es 

Merchant i in Calais. 


F.xchange 500 Crowns, at 3 od per 8 

London, 15th April, 1738. 

At Uſance pay this my firſt of Exchange, to Mr. 

A B. or Order, the Sum of Five Hundred Crown s, 
at Sixty Sols Tournois per Crown, Value received in 
Goods of the ſaid A. B. at Thirty-five Pence Sterling 
per Crown, as per Advice from 
- Your's, Sc. P. M. 


To C. D. Merchant at Roan. 


A 


INTRODUCTION. 
A Paris, ce 4/4 Sept. 1758. 
Pour 500 A, d 33d. Stexl. per A. 

A double Uſance, payez, par cette premiere de 
change, a M. Pierre Touxine, ou a ſan ordre, cinq 
cens Ecus, A trente trois deniers Sterlins pour ecu, 
valeur regue de M. Jacques Rochet et:paſſezia.compte, 
ſl uivant Pavis De votre tres bumble Serviteur, 

Baudouin Demedis. 
A Monfieur Monſieur Philippe Re 

Marchand d 4 Londres. i 

21. Of Promiſſory Notes. x 9NO 

A Promiſſory Note is a Note of "Ig or - Bill, 
promiſing Payment of a Sum of Lp at an ap- 
pointed Time. 

22. A Promiſſory Note mentioning Order is Fork 
ble from one Perſon to another, which is done by the 
preſent Poſſeſſor's writing his Name on the Back of 
it, and delivering it up to the Party to whom he in- 

tends to aſſign over his Property therein. 

23. It is unneceſſary to have a Promiſſory Note 

payable to the Bearer, indorſed; if you are ſatisfied 
the Note is good. 

24. The delivering up a Promiſſory Note t to the Per- 
ſon who ſigned 1 it, is a ſufficient Voucher of its being 
paid, nor is there any Need of writing A Receipt 
thereon. 

43 . Promiſſory Notes, and Book-debts, if not le- 
ga 17 d:manded in the Space of Six Vears, cannot be 
recovered by Law. 

26. If you keep a Promiſſory Note upon Demand 
in your own Hands above Three Days, and the Per- 
ſon it is upon ſhould fail, the Loſs will be your own; 
but if he fail within the Three Days, it will light | in 
Equity on the Perſon that paid it you. 

27. Forms of Promiſſory Notes. 

1 promiſe to pay Paul Peters, Eſq. or Order, on 
Demand, Three Hundred Ninety-four Pounds, Ten 
Shillings, Value received this 14th, Fune 1757. 


— 


: 6. 394 10. Yw William Edwards. 
Borrowed _ 1 


INTiR O DU C TIO: N: 
© Borrowed and: Received of Mr. Aaron Goodfriend, 
the 125 uy of One oy wer 040 ide which I 
-promiſe to pay on man itneſs my Ha 
inis roth of Mo, 079065 : v; 
. e139 Jag nile | | John Needban. 
þ "1 Mitnels Joby Sees: | | 
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28. A Ce is an Acquittance for Money re- 
ceived : This being a Thing o eaſy to be made, we 
hall my give: one Example. d\ | 


November the 16th, 1758. Received of Mr. 
735 Paytvell, the Sum of Three Pounds, Ten 
Mu llings; and Eleven Pence, in full of all Demands. 

; MET ir TH 7 1 , Tomas Lovemoney. 
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An HOMES is an Abſtract of a Merchant's 
Books, giving an Account of the Quantity, Quality, 
and Price. Sc. of any Parcel of Goods which he 
_ to his Correſpondent. 


30. When à Factor has ſold Goods for his Correſ- 
pondent, and completed the Affair, he ſends an Ab- 
ſtract of his Accounts relating thereto to his Correſ- 
pondent or Proprietor, under the Title of Account of 
Sales, and Account Current. 


If the Reader has a Mind to ſtudy the Laws and 
Cuſtoms of Merchants, with Caſes, &c. on, Bills of 
Exchange, Sc. he may read Cunning hams Law of 
Bills of ; 8 Beawes's Lex Mercatoria Re- 
diviva, or Merchant" 5 ; DireBory, and Poſtlethwayt's 
Dictionary of Trade and Commerce; in which Books 
the Subjects are largely treated of, which cannot be 
1 8 in this W n | 
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Af 
of the Nature of BOOK-KEEPING, Se. 


EING juſt going to enter on Trade, 1 
am now retired to my Cloſet, with ſome 
of the moſt eſteemed Writers on Ac- 
a counts, to improve what I learned at 
School, &c. and draw up ſome rational Rules for 
Book-keeping,” For though perhaps 1 am as well 
acquainted with Accounts as moſt young Men are, 
yer, as it is the general Fault of moſt Maſters to teach 
the Rules without ſhewing how they ariſe, my Time 
will not be thrown away in attempting to deduce the 
fundamental Rules from the Nature of Things; and 
if the Succeſs. is anſwerable to my Hopes, the Plea- 
fure will — repay the Study of the Inveſti- 


gat ion. — — 

2. Firſt then. | aok-keeping is the Art of keepi ng. 

4 4 regular and true State of the Trapſattions of a Per- 
ſon's Affairs; ſo chat 2 et per may readily 

ſee, at any Ti a caade_ ln de. 


20 
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Of the Nature of Book-keeping. 
. — of his Affairs. Various are the Methods which 
E have been uſed for this Purpoſe :. But that which, is 
| the- moſt general, and in greateſt Reputg, is the Me- 
thod; or 2 728128 „ =o known by the 
1 of Italian Book-keeping, from g Hirſt. Attem 
98 Nature being made Fa ſtaly; and —— 

F. Accounts, from its being in almoſt general Uſe a- 
mongſt Merchants; as it is very difficult to keep a 
true State of their Affairs without ſuch a Method. 
3. The — are in a Mahner negeſſary to be 
| | kept, are, the Memorial-Book, Journal, and Leger. 
F | The Memorial-Book is ſo called from its Uſe, being 

| py in which every Tranſaction is entered immediate- 
1 ASE occurs, that othing may ſlip ms Me Ne 
| opk. begins with an I aventory of | 
—.— Eſtate, of the Owner; it being — 
neceſſary that he ſhould have a true State of his At- 
fairs at Beginning of Trade. This Book is many 
| Times called a Waſte Book, being only intended as a 
5 Preparation for the Journal. 

4. The Journal ¶ Jaurnal, French) is a Book, in 
3 which the Maſte Book Entries are written in a more 

1 | regular Method, pointing out the Debtors, ,; 
| diters, that che L may be: formed-with 2 


cis. 1 261 10 2 

3. 1 find two different Mieihode daf Eo. 
tries in the] Jau nal Boot, via. 1. That which has , 
been hitherto moſt commonly uſed, and which was | 
firſt, invented. 2. A new. Method. practiſed and: al- + 
lowed of (as Malcolm ſays), by ſeyeral eminent. Ira. 
ders and ACS to be preferabis to benin 200: 
e 12 SWE II 11 
An MOTLEY: 25 rerb Murfobpp 1b; 

- N "Fournal LI LES 
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Of thz Nha Boot. le ping. 
Ode of Mr. Malcolm's Reaſons for preferring "the 
new Method; E As any Perſon who writes fair 
and correct, is capable to make 2 right Cop Ce vey of 
„the Waſte Book, who yet co,, not make u the 
_ <<Tourhaly" che Bock. keepet, ! whoſe: principal Taſk. 
«355 the Jourtial (in ſo far as it differs from the 
& Waſte Book) and Leger, may be ſaved'tfe Trou, 
«ble of writing the N 7 
<.'thar-ean-eonvertiently do it; Ihen it anbiſe 
* will have more Time and Leute e 1090 
Eeger; and the Debtors and Gredito ; 
« Margin of the Waſte-B66kz” TO — 
Mr. Malculnstwe may add, that if che —— 
4e. Hrſt written be fair, Then by « he Was | 
and Creditors” in u Margin, (String td the 
explained ih ile Article Leger) it WM ane 
End of the belt Joltinal without®a Qunrtef Gitte 
Trouble; o 1 10 15 03 ls 300 * 13040 e102 
6. Thefollowing Remarle bf Me. Hiſcra ar 
on the Uſe of the Word 7 in the Jo 
ſtrong Argument for the Uſe of the feccong Method; 
iz I waking Uſe'sf the Word , m t Jour- 
„ balz it oftentimts ſeems te Sontradiet bor Seat ang 
Reaſom; 45 for Example: 1 Nd drkws* | 
<« 'for' 1 00}. upon yp rc to me then Th th 
«2Journa?' A ienuld Debror *y 8 | 
oo. whieti1s' N in and rural . de Une 
derſtood, but by e che for 00 regreor. 
It 


„together by che Word ooh it 
more dan ne dena dt 1 

& do Etitries Ee. per N Wut ritake the 

„ tion ſcem ad (If it was Neth FAlNy f. for Th 


* Debter pH 166 J. NO 

& arti [Debtor to N | 

* the one 97 an el den 

A for Io e N Mbjiey: wr wad PR Ny em, 
« are. indebted on giver to ane an A N 

Ai Creditor ta me, b —.— am to 77 12 


e 


fi « Parma | 


Of the. Nature of Book-ketpingy.” 


«.;Paywent. of the ſaid Bill.“ But in making Uſe 
of. the ſecond Method, this ſeeming Contradiction is 
ayaided, See Ar tc. 5. 

, The * Leger Book: is that in which each Sub- 
jet has, a diſtinct and ſeparate Space allowed it, con- 
taipigg an equal Portion of right and left Pages, with 
its Name written on the Head thereof; the Pages 
being is marked Debtor, and Creditor:z the left-hand 
90 0 ing deſigned for. Debtor. Entries, and thoſe 

the. Right-bond for Creditor Entries, For the 
aller Inveſtigation of the principal Rules for making 
| ſe Entries, it is proper to conſider, the ſeveral 
inds of Accounts, per/onal, real, and imaginary. 
Perſonal. Accounts are grounded on the murual 
any Perſon gives me, or that I give him, For 
2 Account with any Perſon, till ſome Tran- 
i ner by which either that Perſon be- 
comes under an e, to me, or I to him. It 


23 


55 2 2 an equal 7. of 24 
e have no Relation to account betwixt 
me 2 J LDH be conſidered as Debtor to him 
of him, he muſt then; be accounted 
De rar DR 15 what he received from me, which 
being, equal by.the. Suppolition, they balance each 
| other.; d therefore, properly ſpeaking, we are 
neither of; us indebred.to the other, and conſequent- 
1y, there is no Neceffity for an Acggunt bet wixt us. 
12 55 8 am, any; Ferſon more than he 
1 receives. more rom me than 1 
fm 1 4 is 2 of us will become under 
Gel een the gther, and conſequently there 
ale lee, Aer a 


2 VE ron 9 e SN 9715 
2 2 Win dire achors, [Leger Lodger, 
ar. PER, inks' it ever from the Latin, 
A 2 ; "becauſe fir this 545 all the unts are col- 
. Mr. pb in this Didionary, Dom che Durch 


ond Egger, fig in Place, -a3'\this; O 
A 0 e Pr e ee Work. zul 
700. val Ay | . 


Of the Nature of 'Book-keeping. 
zuſt State of our Accounts, I'may make him Debtor 
for all Obligations he is under to me; that is, put 
thoſe Articles on the Debtor Side of his Account, 
and: make him Creditor” for all thofe:. Articles by 
hich Lam under an Obligation to him, hike | 18, 8 
thoſe Articles on the Creditor Side. 

9. In tal Actounts, Debtor and Ou are uſed 
in an improper Senſe,” taken from perional Accounts. 
The Reaſon of which is this: As All Things are va- 
lued by Money, ſo whatever Goods I have by me, 
or whatever Goods I buy, muſt be valued by 4 
ney ; for if the Value be not expreſſed as well as the 
Quantity, there cannot be à juſt View of my Eſtate. 
Hence, as I may expect to make of my Goods as 
much as they coſt me, they are in Effect the ſame to 
me as if their Value was due to me from ſome Per- 
ſon; and as, in ſuch Caſe, that Perſon would be 
Debtor, fo I may make the Goods in my Poſſeſſion 
Debtor for their firſt Coſt, and ali ſubſequent Char- 
ges; and when they are ſold, as ſome Thing or Per- 
ſon muſt be accountable to me for them, the Goods 
fold muſt be diſcharged, or made Creditor ;; that is, 
entered on the Creditor Side, to ſhew that they are 
ſold, as thèy were afore on the Debtor Side. And, 

if the Money received for the Goods ſold is more or 
leſs than they coſt me, (that is, more or lefs than 
the Sum for which they were made Debtor,) the Ex- 
ceſs; or Defect, is certainly Gain or Loſs; and 
therefore, for this Exceſs, or: Defect, TI may erect an 
imaginary Account, entitled | Profit . 21 
which more hereafter.) 7 

Nben Goods are given away « or beſt, they muſt be. 
entered on the Creditor Side, to ſnhew that they are 
ne from-me e And ſince, in ſuch Caſe, I may be 
id to have loſt ſo much, (it being the fame in Ef- 
fect whether I give away or loſe any Thing, ) and as 
there cannot be a Creditor without a Debtor, it will 
be neceſſary to have an Account entitled Profit and 
r * re 0609-1 arrow the! ape 


| As 


— 7 


Ofithe Natur of Book keeping 


As for a Caf. Account, I may charge arid diſcharge 


it for what comes in and goes out enn, in a 
ans Manner as in other real Accounts. F 


10. Imaginary Actbunts are found nene lary * ** 


frying the Balance of the Leger; for by the fore- 
going Rules we know, that each Perſon in the In- 
ventory muſt have a diſtinct Account, in which each 


reſpective Perſon is to be made Debtor for what he 


owes-mez or Creditor for hat I owe him; and every 
Thing, whatever it be, that I have in my Poſſeſſion 


muſt be made Dehtor. But chen, what muſt be the 


nt Debtor or Creditor to preſetve the Ba- 
lance?! For u all that Laim at here, is 10 ſhew; that 
ſuch Subjects belong to me, and that there are ſuch 
Articles of Debt and Credit betwixt. ſuch Perſons and 


me, which ate to be entered by proper Expreſſions. 


Hknce, I muſt form an imaginary Account, called 
the Sine Accuunt, which I mutt: make Debtor for al! 
I owe by the Inventory; and) Creditor for all the 
Effects that are in my Hand, and. Debts owing to me 
by the Inventory; Hence this Account may be con- 
ſicered as repteſenting myſelf, v am the Owner 
of the Books; the Articles on the Creditor Side 


ſhewing what I have in my Poſſeſſion and what 


Debts are owing to me; and thoſe on the! Debror 
Side; hat I owe:: i 3þ07} „de 73 Nor 1 nt 2151 
-- 17: The Ulſe'sf che Profit and Loſs — — may 
be thus ſhewn:: If I ſell Goods for more than they: 
oaſt me, the Exceſs being ſo much gained; I enter it 


on the Creditor Side of the Prefit and Loſs: Account; 


on the contrary, if, through their being damaged, 
or ſome other Misfortune, am obſiged to ſell them 
for leſa than they coſt me, it is evident, the Defect is, 
with Reſpect to me, ſo much loſt, and therefore, in 
Contradiſtinction to Gain, I enter if an»the Debtor 
Side of this Account. Again, when'Þ gi de a or lofe 
any Thing, as it is to me as a real EOH, enter it oir 
the Debtor Side of this Acchunt, tone how much 

my real Eſtate is diminiſheebthetebyu:.rCornſequentlys 
on on the cuntrary, 2 I receive any Legacy or — 
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ET Of. the Naturd of Booł- keeping. 

it being the ſame to me as. if I had gainedifo/much by 
Trade, I enter it on the Creditor Side, to ſhe how 
much my real Eſtate is augmented thereby. Ia a 
Word, every Thing given away, os received, or 
Debt contracted, for which there is Nothing ex- 
changed i in Return, or Obligation for i it on any Per- 
ſon, is to be eſteemed as a Gain or Loſs, though in 
ſtrict iety of Speech it may not be. ſuch. 

Thus,, in particular, Diſcounts or Rebates allowed in 
Payments of Debts, Intereſt of Money, Expences of 
Houſekeeping) &c. belong to this Account; and the 
Method of entering theſe, or any other, muſt be 
in, from what has been already ſaid. 

12. From what has been ſaid it is evident. 

1ſt, That the Stock Account is Debtor for all I owe 
by the e and Creditor for 2 F have i in 


ventory.; . 


2dly, Cas is Debtor ber * is ed and 

Creditor for what Money is paid or given away. 

3dly, Profit and Loſs is Debtor for all Loſes and 
Creditor for all Gains. 

4thly," 4 Perſon's Account is Debtor for what I "a 
him, or he owes. me; and Creditor for what 1 pays 
me, or I owe him. $ 3330). + 

gthly, An Account of Goods 6 is Debtor for the Value 
of all received, with the Coft and Charges therets 
belonging. 55 and Craditor for. what ak Ways- goes 
out, 19 * 2 


And .in buying arklling, his Rule i general 0 


What Tréeceive 5 a 124 
Or the Perſon eee ebe Orr. q 8 

** 109 . 101 
What I deliver iT 0 
Or the Perſon (delivering l ” Creditor, "I off 


practical Rules naturally follow!” 5 
RuLz 1. In the Leger every Subject muſt be en⸗ 


tered double, i. e. for every Debior entered I muſt 
enter its correſpondent Creditor, & contra. 


1% From what Fl been eg the following 


14. 


122 


— - _ 
— 132 — —— — — — 3 1 
0 N. 


„ 
. — 


LY 
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D the Mature ef Book-keeping. 
14. Rule 2. Wien a Set of Becks are to be 


8 ned, let the Account of Stock be made Debtor for 


Sums owing by me; and Creditor for the Nd | 


Goods, and Debts, belonging to me. 


1g. Rutz 4. Let the Perſons to whom I owe Mo- 
ney, have Credit in * Accounts for the Sum due 


to them. 29 5 9d 0 


16. Rur 4. Let the Sdn of ue Pes tent 


; as owe Money to me, be made Debtor e 
due to me. 


17. Rulz 5. Let he * of Caſh, Goods 


Cc. be made Debtor for their Value. 


Hence, for every Article by which the 3 
of Stock is made Debtor, ſome other Account will be 
Creditor, & contra, agreeable to Rule 2 

18. Rur E 6. When I receive Mone. 
In Payment of a Debt Caſh is C to the W 5 
Borrowed { ' Jro the Lender. 


As a Gift Debeor to Profit and Loſs. 
19. — 7. When I pay Money. ©: 

For a Debt . The Receiver . L tb 

To a Perſon w 0 is Debtor to 
borrows it + 3 The Borrower | Caſh, |. 

As a Gift Profit and Loſs 7.70. .7 
20. RuLeg 8. When I buy Goods. 

For Caſh To Caſh. 


On Truſt 1 . To the Baller. v | 
For Goods |,” I To the Goods ſold. 
part Truſt Deb To the Seller, in Part. 
Part Goods | tor To the Goods ſold; in Part- 


- PartMoney | | To Caſh in Part. 


21. Rute 9. When I fell Goods. | 
For - Caſh ] 
On Truſt | The Buyer 
For Goods | Goods received | Debtor to Goods 
Part Money; | :Caſh in Part "fold. 

Part Truſt | Buyer in Part! 
en Goods in Part J ds 6Þ--. 


ITO "© s 195779 19 


— 
— 
0 


of the Nature of Book-keeping. | 
22. RuLz 10. Of Diſcounts and Abatements. 


When I pay Mo-] The Re- (To Caſh for Mo- 
SD EI 
and have Diſ- ( Debtor Profit and Loſs 
count allowed for Diſcount. 


Money received . Dr. To Payer for Mo- 


ney received. 


by me before 


due, and I al- Profit and]. 
low Diſcount | | ELoſs D.. To Payer for the 
thereon | Diſcount. 


Profit and] 5 To Goods for the 
Goods damaged | Jos by Damage. 


N. B. The Word To, in the above Rules, figni- 
fies, that the Subjects to which it is prefixed are Cre- 
ditors. 


23. Theſe Rules being ſufficient for a domeſtick 
Trade: I ſhall now proceed to illuſtrate them by a 
Variety of Examples, in a Waſte Book, &c. kept 
according to the new Method, hinted at in Art. 5. 
and make ſuch occaſional Remarks on ſome Tran- 
ſactions that may ſeem to require them. 


N. B. The Figures in the Column of References 
in the Journal, refer to the Folio in the Leger where 
the reſpective Subject is entered. After the fame 
Manner the References in the Leger refer back again 
to the Folio of the Journal. | 
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The WASTE-BOOK ind JOURNAL of me 4. B. 7 
Bideford, Anno 1757. | 


Beginning December the F irſt. 


| St; | 
- Number I. 


$4 LON! IR IE boo ied 242 gba 
S| F- þ 4: 
2 « n | , þ 4 
© December 1, 1757. 4. + ld 
8 
2 The INVENTORY 2 4 — 41 
_ Sundry Accounts, e, . me eford | | * 
viz. the ſeveral Ar. 2 Vix. 22 
tiches that make up Ar ;þ 4 „ | 
* have in Caſn | 0: 0 ++ 
= Eſtate are Deb. '2jIn Sugar, 10 bbds: at 61 590 20: 2 KL y 1 
Woo ' 2]Raifins 10 Barrels at 1 1 tos, 15 Lol: 99 
a Stock Creditor 2 — Cloth e — — 1. 
, . 107. F . 4 Pieces, each 20 8 1 i 
af 10 .. Yas at 10 pe- — $4 10:04, þ 5 
Ne. 2 2. 5 Pieces, each 16 
rao of eel | Wh me = oro} þþ 
ger. - 2þA Piece of Linen, contain- * KK 
ing 20-Yds. at 27. 2e 10: 1 P 
| per Yard | — | 1 
2 My Moveables and houſe- “ - +- 
| hold Furniture (as by {© - 30 72 | 
"x particular - Taven 830 160: 0 1 
4 thereof) are worth — £ 
Ihe following Perſons owe” 7 4 
| eme as follows,” 
. ' 1 5 Viz. , N 
I 20e Jackſon owes me on? | | 1 
EE 2 6% 
4 William James owes me by 4 9 0 


Bond, dated the iſt of 
| June laſt, and payable 
* che 1 of Jan next; 166 : 0: 20 
* : | (and _— =” + | 
| 5 per Cent. per A 

The Principat is * 


bl 


Folio. 2. A Continuation of the InvenTory. 
| < pal | 
| 9811 4 „ . . 
2 | owe to ſeveral Perſons as under; | 
V VIZ. 
| J. 
Stock (fee Leger) 3— — To Jobe Williams on Demand 40 
Folio 1) is Deb. 3— — To Nai! Gregory, payable 7 
tor, and ſundt) the 1oth of January next 
Accounts. vs | | ——|go—l— 
the ſeveral Per- | wt 
ſons to whom II Here ends the INVENTORY, and 
am indebted, now follow my. daily Tranſa&tions 
are Creditors A :o: c in Trade. 
Dr Caſh ns 9 20 — 4th, 17 57. 
Cr. F. N . John Jackſon has w * in ful! 30 —— 
. 4 4 — — 
05 4 * | 11 10:6 Paid 7 2 in full 4o|—|— 
Dr. Caſh 1245 Sold for Ir. ready Money 1 hhd. of 2 
Ce, Sugar l Sugar, . ———— | gf. 
— — — — 12th — E. 
= 0 4.8 J 10 Reams of Paper, at 12. 
| -$1 per Ream, for which I paid — | 6 
— _ — — —— 14th — of. 
DF. Caſh iO: o: oÞ>olid Mr Fobn Stephens 4 Pieces of 
DF. Stephen: 3136 : 0 Broad-Cloth, Ne. 1 each 20 
4 | — Vards, at 14%. per Yard, is 564. 
BroadCloth| 2156 : 0 | 
bb © f which he has paid me — 20 
1 | Reſt Ser in 10 Days — 36 
| | bi * —— 666 1—— 
— — — 17th — — [| 
Dr. Wine 450 e of Witham Fames 10 Baricls 
of Wine, at 64 per Barrel, 1» 60/. 
0 Caſh 140: 0: J 
Ct. W. James | 3120: © : For which I paid ready Money 40 
| | Reſt to pay on Demand — 20 
„ 160: o: of. — 601 —— 
—— | _ 18th + — {| - 
Dy. Serges 4 g o: artet d 10 Reams of Paper at 165. 
Cr, Paper hack per Ream is 8/. For 2 Pieces of 
4 Berges at 4. is alſo — — 8 — 


— 
= 
LH . ” — * — i - 


December 20th, 1757: 


able in 6 Mouths 


ll - 


TY 


2 


7 7. 7 14. 
Dr. Caſh | Hf William Young has mide aten pre-|_ 
Cr. Profit & Loſs|1| I ſent of 20 Guicveas — 21 
5 N b | i 
— 21 — | — — 
Paper |z] 8: 8: ofBought of Wiliam Emer/on 14 - 
D. J Holland ls 60:0 :0] Reams of Paper at 127. per | 
| | Ream, s — — 8. 8 6-1 
Cr, V. Emerſon A 68 : 8: ofAnd 10 Pieces of Hol- bo © | | 
| land at 61. per Piece 1 
— 68 8 
[ am m to pay on Demand. * 
boos — 22 — — 
Caſn fi 50: Oo: OToOKk ok John gene, Appreaic for 
De. . 37:0: 0 107 f. a 14 
= 4-Y 
Ch Profit & Low 107: 0: o Of which L have received 50 | 
The remaining Part to be Wy 
paid me at a Year's End, | 
by Wdlam Fames, Fa- 51 7114 
ther of the ſaid John | 1 
Jan. — — — q | 
— 4 - 23 | 1 7 1E 
prs Cath ſiſtooo: o: off am married to Miſs | MaryFohn| | 
* 2 Emerſon 4| 300 : © : of /on, whole Fortune is 1000. io 1 
9 4 1—— 1 Caſh, 1 * 1 
Cr. Profit & Loſs 11300: 0:0 . 
William Emerſon owes her jo 
. on Demand — — 
yn A e 
Der Profit & Loſi] |... the wes Willan Vale, . 
Ce. V. Tams |; i mand — '— — — [1 n 
| 16347 
— — | — — 25 —— — wks 
Dre 5 Bra. Cloch[2} 200: : 'ofReceived of William Emerſon 10 1 - 
2 Caſh 1] 31:12: cf Pieces of Broad Cloth, at 20/ | 
per Piece, is — 200 0. 11 
Cr. V. Emerſon 4 231: 12: ofAnd in Caſh — — 31 12 = 1 
2 The whole being the Balance off + 
ls | * Account — — | 23112 
D. Tobe i 5 
Tobacco bay ght of Jiu Fack/on 2 hhds. o 
Fe Tackſon 210 Tobaccont 12/ per hhd. pay- 


December z 7th. 1787. 


as . 14 «15. . 
Toba . Jackſon being deſirous! to 7 71% 
have ready Money for the To-, 
bacco that IL bought of him | | |. 
Yeſterday, has offered to re- | 
bate me 2 J. which Propoſal I | 
have accepted, and have paid | 
| him in Jul for the Tobacco . 
a tends | 22 
The Abatement 2 
pe — — G — 2— — — — 1 — 
Pe. J. Williams 6 : © : olReceived of Jobn Stephens a Bill | | 
r, J. Stephens 35 for 36/ on John I lian, pay- 
avs able at 10 Days, which De, 
5 . Williams hath accepted | — 36 


5G 29 ＋ 

paid David Gregory what I owed 

him, in Caſh and Goods, wiz. 
| * 


6 Barrels of Wine at 8/. each 48 


— — 


Note, As be. took mold Part in 


In Caſh de — — 2 : > ——1 


* 
5 
. 


Goods, I did not inſiſt on any. | | | 
Diſcount for paying my Money 
1 
By my Book of Expences f 
Houſe-keeping, I find that I | 
have paid for Rent, Vitals, 
| idle Expences, &c. ſince the. 
be. | ww * Beginning of this Book — 160 — 


Merchandiſe C. 


DF. Charges of?, 4 


QF. Caſh: 


By my Book of Charges of Mer-. 
chandiſe, I find, that fince the 
Beginning of this Book, I have 

paid to my Clerk for his Was” 
ges, Poſtage of Letters, and 
other Charges on Goods not 


| o_ . 


5 


_— 


8 r c 
66 : Nee Toe d . . 
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Broad Cloth — 2 [Caſh — OG 
Balance — — 5 2 of Merchandizes 


os» — 


1 4 1 W 
0 HS Mou 4, 1 T7. F n 
f F. 
| 2 Emerſon — 4 


— 


2 1 


lliam James — 3 


Houle Expences 


— = 8 * ' 
K L ia 
Linen — 8 — 2 
| 
;: 
1 ann 
SD a $0" 474 - | wick 
N oO 8 
| per | — 3 
— 1 
* « n 8 
r a; * * EY 
| | 8 


— ———.— — v » — 3 w — 
Tobacco 3 4 [ot Willams — 
| . 
£32 2 
a l 4 2 — 5 _ 4 1 
7 —_ FF 4 1 . 
* | 
| 9 | 
: ' * 
A 
LY | 
[ | 


Debtor. 


mnt 


| References. — 


Stock. 


owe to ſundry Perſons as by Inventory — 


Caſh. 
I have in ready Money, by the Inventory 
Received of Jobs Jackſon — — — — 
Received for Sugar — — — — — 
Received far Broad Cloth — — — — 
Received a Preſent from William Young — 
Received with my Apprentice Jh James — 
Received as Part of my Wife's Fortune — 


2 — 


| Profit and Loſs. 


[Brought from Houſe-Expences — — — 
Brought from Account of Charges of Mer. 


Neat Gains fince the 1 of December, carried t- 
the Stock Account — — — — — 


My Wife owed William James when I was mar- 


3 4 ried to het = == = wo 


17 500 — 
2 301 — 
2 — 
2 201— 
31 2— 
31 504— 
311000 — 
3] 315 
EI 


3} 15eſ— 
poet Pn 
—1 30} 


© 0 P oy == 
* , 
\ 7 


&& 


— 
ö | 


\ 
: 
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1462] 


Weng | dh 
Creditor. | 
PP Ns 
| | a I» 4 ' + 
* 1757. hk Stock, | | 
| l | N 11 
i ; — | | 3 4 | b " | 1 , OEMS IB i 1 + 
2 December | iMy Money, Goods, and Debts owing to me, | 
r =_ dy the Inventory amount o 141) 194510 ry 
| Bains, brought from Profit and Loſs Account: 1 my 
- + ' . | — _ ee - l — r 
8 2 = 1 — —— * — 5 deal tens Jon 


December Paid Jobs Williams < = 
Ii aſPaid for Paper 
_ [17]Paid for Wine — 
27 Paid Fobn Jackſon = = 


os A I 
„„ 
<a 2 
. w; od 
aid David Gregory ,— = - 
＋ — es 
— - 
— * 


zo Paid Houſe Expences - — = 
zo[Paid Charges of Merchandize 
Balance remainingin my Hands 


% 
: 
F | 


* ö . 1660112. 
— 4 FT — — — — ̃— — ee 
| 4 | 4 
n e ne 


| 
December [20|Received as a Preſent from William Nun = Þ| of 2. 


7 22H illiam James has paid me gol. and owes me 
l 574. more for taking his Som Apprentice 3 10A 
| 23/My Wife's Fortune in Caſh is 1000/4. and Wit | \ 
liam Emeorſin owes hier 300 Ia all þ 941 300Þ —. 
| 27] John Jar tſen hath rebated me = <- - = 4 2 
\ y zained by Sugar —ͤ— p — ̃ᷓꝓ — wo —ÿ s | Z jo 
'v | [Gained by Broad Cloth = = = - = = 16 — 
; ined by Paper '«: « = = - = - | | 2 
ned by Wine 122 — 
| 3 ER | 1 
© „ 3 — — — 
1452. — * 


88 | 
J hhds 


;+ 
| 
. 
i „ at 64. per hhd. as per Inventory | 16 
| 


1 Sue! by this Account; — Carried too * Wi 
"4 <7F | Profit and Loſs «/ = < === |, HM | 2j- 
FF "1; | mon —— — 
8 3 [ | " | 62.— 
— — — * — — —— — 
1 . 
Fm: at 14, 10. per Barrel, as per In- Bar. 


BreadClath.. . 
have, Numb. I. 4 Pieces, and Noa ( 
II. —5 Pieces 5 — w-» uy by 
| - 15 — f Hin l at. l po. 
| ice 
| Znined by this Account 


_— 
—_ — 


— I— 2 — — —— — „ wo 


Linen. 
%\ \'s \ 


l þave, as * 1 3 


me =, 


1 


1 hone Houſchold Goads, We, 25 per Fa, 
tory, to the . 2 12> 


HE 


4 ' 
1 15 — — - - ere of en 


- —— 
4? , * 


3 In all . 


Sd pants, 


| [ ' | | , 
18 | 
* — — — vo 

E 


* 


{ 
IE 


| 


- 
' 
| 
F 
Ti 
— 


s me On Bend as per Inventory - 
4 I have paid for Tobacco 22/1, and had 2 l. Diſ. 
| 


Q 


a 
4 


1 — 3 K * 1. - 19 


old fon ready Morey. ; — 227 
Ren aig at 6 bd. . 2 E 
Be, to the Ret Acc =. Ta 


— Sway 47 f. 


26 *\ + , 2 - - "- ; 5 . 1 : , 
2 _ 


— — — — — — - — ds LO 


Roaifing. 


— _ —ͤ—I—C—— — — — — — — —— 


alance remaining, | at 1/., 10s. per Bar 


rel —— — a 7 "a _ 77 —— — 
1 Aas 1 


— 


n ed. a5 mi 
81 N Broad Qa. 10 40 SIT; 4 


<old John Stephens of Numb. I, = = 
Belance remaining of Numb. II. 5 Pie-|. 
ces, alſo 10 Pieces. * gs — — 


— 
- - F ? — 
Is "3" 188 1 1 1 
= | - 
— — , 
22 Fs wp — _ 7 
— — 
| * 
n Linen. 3 
= : 4 þ a 
my . * 


e —— Mo 


22 1 27490! 
Orme Neno 


190 


8 9 e Bu. 


e remaining to the Valeo of — 2 


Ky, 1 10 36%60Y ; 


3266355 L v9 Du! 20 


Jobn palin 


4|Hath paid me in foll Sing Fj 


ught of him Tobacco, payable in Moachs 


D 2 


| 1 
Debtor. 18 
LI, G 2 | RI 4 . la. 
— — —— (Dy—ͤ—4—— 
6400 William James A ab | 
| me by Bond 8s per Inventory, the prin. nn 
cipilYuarts == 25. eee o | 
4 Owes me at a Year's End for taking his Son 
Apprentice —= — — — — — 3] 57 —— | 
Balance owing to him, carried to the Balance ; 
Account — — — — — — — 9 13—— $ 
| | adn | 170. | | 
eee eee | - NE 
. Witions. — 1 
Paid 1 in fol! :- — — — | 2| 4o|-|- N 
' have a Bill on him, payable in 10 Days, for z36]|—|— $ 
ꝓ» 22 rgbaar, mes” 16 ore wi 
| David Gr regory. 1 
bY 29]Paid E. in Caſn and Wine — — | 4 50 
ü | 
q i g 
| Paper, 1 | 
| , f 
t at 125. per Ream, with ready] L 
Bought of William Emerſon, at 125. per "| 
Ream — == — — 14 | | 81 8] 
| Gained by this Accghot, —  — — 2]—|— 
48:0 4111 6: % 1 en — 
- 24 | | 19] 8|— 
Joby Stephens | 
Ower me for Broad Cloth ſold him —— | | 3 FE 


Folio 3. Creditor. 


1757. | - Williani'Fames. 


December |17[ owe him on Demand for Wine 
— | | 23 owe him, (being a Debt of my Wife n, 51 4 


: z 0 


* "1 7 — * ** * g 
2 5719778 ii) 19 8 a: 2271333, 


n 
[ owe him; on Demand, as per Tnventory | | 


Balance due to me r 9 
: enn | 


„ „ 4+ 
RN LS OI 1 


Daxid Gregory. 


| 
| owe him, payable the 1oth of January next, | 


RP / 


* 


„ea. 
| | A Paper. 


n 13]Gave in Barter for Serges at 16s. per | 


I Ly 47 79 75 


1 2 


alance remaining at 127. per Ream 14 


| 
: 
; 
/ 1 : 
| 


1 


as per Iaventor— — —— — — 2 


[ | 


1767. | |  Jobn Stephens, 


December ſas Received of him a Bill on Jobs Williams for | 4 


1303) | | | 


— — 


Debtor. 


— 


—— —ũ—ũ7 


— — 


| Bought of kr Jam 86 per Bar- 


| 1023 BE NI eo' ns 
ö 


1 
729 


. Cala b, r es 


| n | N | 
L159 8 Serges. * 4 
| 1 lo _—— , Me a * 
N Received in Barter for Paper, at 4/. per 
| | nes = mine | * | 
| 


5b anti 


e Villas OL, 


Jw : of my Wite's Fortune > 
= TRY 
' g - $3 FY 
% k © Fi » er 
1 aur 10/5101 z elde vag NG awe 1 
— — — — — 775778 77 28 + 
— ää6ä6ẽä4 i.. —— — — — — — — —ä— — —_ © — 
Holland. 2 Y: ; 
Oo | ; 5 1 
N %. * * , . } 1 | 5 
t of Milliam Emerſon, at 67 — 104 60 — 
nen d ge wi 65:88 04 * 18 | 
— — — - — — — — 
— — T2 | 
[ | | | 7 
* 6 , US 4 1& ® 13} 107491 . 14 ö ö N 
Tobacco. — 1 
hhds| | 
460 Bougbt of 5 Tack/on, at 1217 per hhd. 
|! | payable 6 Months — — — 231 24— 


_ 


DEER e_ © _=_ 


1 Houſe . 

| pences. 

þo|Paid olPaid for Hoole-Rent, Vidal &c. 
| Asia 2 


. 
i 
— } 4| 
Y * o 
— 71923. - L & 4 * 4 


— — 
: * +3 Na AY 
: 


UN an 4 


1 


N 


— 


| 


ine. 


Sold David Gregory, at 8/. —_— ow 
{Balar ce remaining, at 61. per Barret © aa 


* » — 


| EX 
e * Wi ba. * 
—1 115 
II! 1 
Inn 
E | 5 1 
f 55 Fil | 1 nova Senger. A Zl 
1 18 annie an; 
4 , 
1 Balance remaining at 4 per Piece * 
+ | 5 
| — Em 
— 2 1 a i ꝓ —— 2 1 1 
15. Ti * en WY. ohh 
1757. milla Emerſon. * an "TY 
9 2 1 n Ins ere 


ö Booght of him Paper and Holand, to'piy wn | 


{ Demand = = * = LIEUT. 


6 25 [Received of him Broad Cloth and Ci 


8 mw 1 
| — * 


i 


Holland. 


1 I | [Balance remaining, at 6/. per Piece — 
| | | is Tobacco. 
| | Balance remaining, at 124 per hhd. — 
| | Houſe Expences. : 
| [Carried to the Debtor Side of the Profit and 1] 


Loſs Account — — — — — 


— 


„ 
» 


\ 13 W 


Folio 5. | | De! 


<< 7 — 
—— — 
— — 
— — 22 1 
- 
— I — 


— Tat MEDIAN | 
* 5 7 — —— - — — 
1737. Cbarges of Verchandize. 8 

a 7 Deren Bl u AC 
6 ö . . 


e Ka- n 009) A bi 
December 30 Paid Book-keeper's Salary, Se. — —. e 
| | 


: ; : 
——— — . 
: 
; 


” * 
— 14 — 
| g | 
—_—- oe 
: 


* remaining in my Hands — — — 

== wear, remaining 9 hhds, at 6/. per hd. — 

112 Raifins, remaining 10 Bartels, at 14. 10. — | 

| | | id Cloth, remaining 15 Pieces — — 

W „ Lien, remaining 1 Piece — — — — 

| 2} 4 26 es, Ic. remaining — — — — 

| + Jobn Williams owes he — — — — | 

| | Paper, remaining 14 Reams at 125; — — 

| 2 remaining 4 Barrels at 6/1, — — — 
54 erges, remaining 2 Pieces at 4. —, — 

| As [Holand remaining 1 0 LIT. . 

I | Jrobacce, remaining 2 hhds, at 2 — ? 


N 2 2090 10 


128 


0 
2 
WA 

| | 


— 


2 
© 


12 . 
0 


— 


| mn Ws 1 . 9 x *y DOWD | | 
by k 
d 


©. — — 


— — — — 2 —U[U—Ä — 


7 r 


">= 


Folio 5. Creditor. | 
| R. 
| Charges of Merchandize. 7 
Carried to Debtor Side of Profit and Lofs Ac- | 
Count _ — — — * — — . . 7 e 
1757. Balance, | | 
December |30| Owing to William James (ſee his Account) — | 


My neat Eftate brought from the Stock A 


my 


| 
L 
ö 


Explanation. 


r 


Same occaſſonal REMARKS on the Sei of Books 
"OY Number |. © | 


24. HE firſt Thing worthy of Notice, con- 
. cerning the making the Debtor and Credi- 
tar Entries, is, the Arcicle relating to Wilkam James 
in the Inventory. In this Caſe ſome Authors would 
immediately make him Debhtor for both Principal and 
Intereſt; but as Payment may be made either before 
or after the Day appointed, the Intereſt may be 
either more, or leſs, than the Intereſt for the Time 
mentioned. Nor can William James, juſtly, ſpeak- 
ing, be chargeable for Intereſt at a Time when there 
is none due: Therefore, it is certainly the beſt Me- 
thod at preſent to charge him only for the Principal, 
d omit taking any Notice of Intereſt till the Time 
of receiving the Debt. | 

25. December 10. Here, as I have fold 1 Hogſ- 
head of Sugar for 8/. which coſt me but 6/. it is 
evident I have gained by it 2/. and therefore 21. 
may be carried immediately to the Profit and Loſs 
Account. Bur it is berter, as it will ſave Trouble, 
and prevent the making that Account very long, to 
omit carrying the Gain or Loſs of each particular 
Account to the Profit and Loſs Account,, till we 
come to balance the whole Account; and. then to: 
cargy the Gain or Loſs upon the whole. 

26. December 22. Here, as I have taken an Ap». 
prentice, it is evident that what I have received and 
am to receive, is, with Reſpect to me, as ſo much 
Profit; and therefore, Profit and Loſs muſt be Cre- 
ditor 107/. And as | have received 5go/. in Caſh, 
the Caſh Account muſt be Debtor for it, and William 
James for the Sum not paid. 

27. December 28. As T have a Bill from Jobn Ste- 
pbens on Fobn Williams which is accepted; John Ste- 
phens may be ſaid to have paid his-Debt, and _ 

| ꝛore 


Remarks, 
fore muſt be Credizor, and Jobs Williams having ac- 
cepted the Bill becomes Debtor to me in the Place of 
John Stephens. 

28. December 30. Here Profit aud Loſs may be 
made immediately Debtor for the Houle Expences, 
Sc. they being, with Reſpect to me, as ſo much 
really loft, But as it will be more ſatisfactory to ſet 
a diſtin&t Account of the Expences of Houſekeeping, 
it will be proper to erect an Account, entitled 
Houſe Expences, or Expences of Houſekeeping, which J 
may make Debtor tor all Payments relating to 
Houſek-eping : (And to prevent filling the grand 
Books with every trifling Expence of Houſekeeping, 
it will be convenient to keep a ſmall Book for this 
Purpoſe, and then, when I am cloſing my grand 
Books, the Total may de brought at once into the 
Waſte Book.) After the ſame Manner a ſmall Book 
may be kept for ſuch Charges of Merchandize as [ 
may not think proper to charge to any particular 
Account ; and the Total carried at once to the At- 
count entitled Charges of Merchandize, 


* — 6 


Wo 


C HAP. III. 


Of making a TRIAL. BALANCE, and the 
Method of diſcovering and correfling of Errors. 


29. AVING poſted all the Journal Entries 
, into the Leger, I muſt now proceed to 
balance the Accounts to make up the Leger, in Or- 
der to begin a new Set of Books; but firſt it will be 
convenient to make a Trial Balance on ſome waſte 
Paper, to examine the Truth of the Entries. In 
Order to which, I add * all the Debtor Sides of the 
Leger, and alſo all the Creditor Sides; then, if I 


have not committed ſome Error in poſting, the total 
Sum of the Debtor Sides muſt be equal to that of 
the Creditor Sides; becauſe, according to the Me- 
E 2 the 


Trial Balance. 


thod of double Entry, every Debtor has an equal 


Creditor. Hence, it upon Trial the Sum of the 
Debtor and Creditor Sides are equal, we may rea- 
ſonably conclude the Leger Entries are trbly made: 
For, the Sum of the Debtor and Creditor Sides can- 


not be equal, and yet ſome Error committed, un- 


leſs there are two or more Errors committed on o 
oſite Sides, which are equal, or balance each other; 
and let Reaſon judge if it is not improbable, that, 
when I am aiming at Truth, I ſhould commit two 
or more Errors ſo very extraordinarily circumſtanced ; 
for though I may eafily commit one or more Errors, 
yet it is very improbable, (though not impoſlible,) 
that I ſhould commit others exactly equal, and 
contrary thereto, 34 | 

30. But when the Sum of the Debtor and Creditor 
Sides of the Leger are not equal, there muſt be an 
Error or Errors committed : And in Order to diſco- 
ver them I muſt firſt examine the Journal to ſee if 
the Debtors and Creditors are rightly formed, and 
then ſee whether they are properly carried into the 
Leger. If I find a wrong Entry in the Journal, it 
may be corrected by eraſing what is wrong, and 
writing the Correction in its Stead ; or by tranſcribing 
the whole Tranſaction in a diſtinct Place choſen for 
that Purpoſe, 

31. To prevent Eraſements, Errors in the Leger 
may be thus corrected: 1. When the Debtor is only 
entered, the Creditor being omitted; or the Creditor 
entered, and the Debtor omitted. In this Caſe, I 
have Nothing to do but to inſert that which was 
omitted: | 


32. Second Caſe. When the Debtor and Creditor 


are charged with different Sums of Money. 
This may be explained by an Example. 


Suppoſe in the Leger I had entered the Article of 


December the 4th thus; 


Lge of Errors in the Leger. 


1 


* 


— 0 


05 Debtor. A 7 | Gu Creditor. 
Received of Jobn JO 


zot. | 
Wide Jackſon Debtor. © Jab Fackſon Creditor. 
Error — — — 61. FHath paid me in full 367. 


Here 1 find FMRI? muſt be an Error, becauſe the 
Caſh Account ſays there was received of Jobn Fack- 


ſon only 30. whereas his Account ſays he has paid 
3601. But looking back to the Journal I find-he 


paid only 301. therefore I have given him too much 
Credit by 64. and conſequently muſt make him 
Debtor for the Error to bring the Account right; 
hence, when corrected, thole Accounts will be : as 
above. 3 

33. Caſe 3d. When ſome Tranſaction is a; in 
both Accounts on the Debtor, or both on the Credi- 
tor Side. For Example. Suppoſe the abovemen- 
tioned Tranſaction was entered thus. 


8 a . BR — 


Caſb Debtor. Caſh Creditor. © 
Received of John Fackſon 4 
30 l. 


John Jackſon Debtor. John Fackſen N 
Hach paid me in full TIT Hath paid me in full 3ol, 
| Er ror — — 30 


= 


| 


60 


| Here I have entered what Jobn Fackſon hath paid 
on the Debtor Side of his Account, whereas it 
ought to have been on the Creditor Side. Therefore 
I muſt row enter it on the Creditor Side; and as it 
was at firſt entered on the Debtor Side, I muſt now 
enter 30/. more on the Creditor Side to balance 
that Error; and then the Account will appear as 
above, 
34- 


Correfing of Errors. 

34. Caſe 4th. When an Article is written in an 
Account to which it does not belong. This may be 
corrected by placing the ſame on the other Side; and 
alſo entering it in the Account to which it belongs, 
if it is there omitted. An Example will make this 
plain, Suppoſe, in entering the Tranſaction of De- 
cember the 4th, I had omitted making Caſb Debtor 
for the Money received of John Jachſon, and b 


Miſtake had entered it on the Debtor Side of 


Stock. 
Thoſe Accounts, when corrected, will appear 
thus: | 
Caſh Der. C Creditr, 
Received of Jobn Jackſon | 
301. 
S Stock Debtor. Stock Creditor. 


Received of Fobn Jackſon | Error, by inſerting in the 


30l.] Debtor Side of this 
Account the Money 


| 
| paid by J. Jackſon, 
300, 


—— 


S ˙¹— ù ed Et 


— — 


—_ — 


Here it is evident, that as I had made Stock Debtor 
307. by a Miſtake, and to correct it have made it 


Creditor zol. it is the fame as if no Miſtake had 


happened. 
The Errors being corrected (if any,) the next 
Thing to be done is to balance the ſeveral Accounts. 


CHAP. 


6 
CHAP. IV. 


O BALANCING particular Accounts, or clofng 
and balancing the LE GER. 


35. THAT remains now to be done, is to 

draw up the Reſult of all the particular 
Accounts, in one particular Account opened for that 
Purpoſe, which, from its Uſe, is called the Balance 
Account. Which Account on the Debtor Side will 
ſhew what Morey and Goods I have in my Hands, 
or belonging to me, with the Debts owing to me; 
and on the Creditor Side what Debts are owing by 
36. To balance the Caſb Account. 

In this Account the Exceſs of the Debtor Side 
above the Creditor is the Money or Balance remain- 
ing in my Hands, and therefore to be carried to the 
Debtor Side of the Balance Account, And it is 
plain that the Difference of Debtor and Creditor Sides 
of this Account being added to the Creditor Side, 
their Sums will be equal, and conſequently this Ac- 
count be balanced. a 

37. Of a Pexſon's Account. 

If the Debtor Side is greater than the Creditor, 
the Exceſs is the Balance owing by that Perſon to 
me, and therefore to be carried to the Debtor Side 
of the Balance Account. But if the Debtor Side is 
leſs than the Creditor, the Defect is the final Balance 
owing by me to that Perſun, and is therefore to be 
carried to the Creditor Side of the Balance Account. 
— The Balance being added to the leſſer Side will 
make it equal to the other Side. | 

Note, It at the Lime of cloſing a Perſon's Ac- 
count there is any Intereſt due by me to him, or from 
him to me, which is not already entered in his Ac- 
count, it ought to be entered before I proceed to ba- 


—— 
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Of Balancing. 

38. Of Accounts of Goods. 

In e Accounts of Goods, three Caſes na- 
turally ariſe. 1. When none are ſold. Then the whole 


Quantity on "I Debtor Side is the Balance due to 


me, and therefore to be carried to the Debtor Side 
of the Balance Account. 

2. When all are ſold, or any Way gone out. Here 
it is evident, that the Difference of the Debtor and: 
Creditor Sides is either Gain or Loſs; and muſt 
therefore, if Gain, be carried to the Creditor Side, 


but if Loſs, to the Debtor Side of the Props and Loſs 


Account. 

3. When only Part of the Grade are fold, In ſuch 
Caſe, what remaius at the prime Coſt is the Balance 
due to me, (to be put on the Creditor Side of that 


Account) and to be carried to the Debtor Side of the 
Balance Account. This done, the Difference 


betwixt the Sums of Money on the Debtor and Cre- 
ditor Sides is either Gain or Loſs; — Gain, if the 
Creditor Side be greater, and therefore to be carried 
to the Credicor Side of the Profit and Loſs Account; 
but if the Debtor Side be greater, it is Loſs, and 
therefore to be put on the Debtor Side of the Profit 
and Loſs Account. 

Nete, In an Account of Goods, the Profit or Los 
(being the Difference of the Sums of Money on the 
Debtor and Creditor Sides) when added to the leſſer 
Side mult make the Sides equal, or, in the Lan- 
guage of Accountants, the Account will be balanced. 
For an Example, ſee an Account of Goods in the 


_ "Haere -- * 


Perhaps it may be uſeful farther to remark, that. 


if there happens to be an Inlact, that is, the Goods. 


are ſhort of Meaſure or Weight; then, if all are 
ſold, the Quantity of Goods on the Creditor Side 


will be leſs than on the Debtor Side, by ſo much as 


is the Deficiency of Meaſure or Weight: Therefore 
has Deficiency being entered on the Creditor Side, 


by ſaying, Deficient in Weight or Meaſure ſo much, 


will make the Quantities of Goods on both Sides 
equal; 


Of Balancing. 
equal: But no Money muſt be placed-againſt the 
Deficiency, becauſe no Money was received for it. 
Bur if, when all is ſold, it appears that I have made 
out more than I bought, it is manifeſt Þ had over 
Meaſure, or Weight, and the Exceſs of the Quantity, 
on the Creditor Side over that on the Debror, expreſ- 
ſing the over Meaſure, or Weight, being entered on 
the Debtor Side, by theſe or the like Words, Over 
Meaſure, or Over Weight, ſo much, muſt make the 
Quantities on each Side equal; but then I muſt not 
put any Money againſt the Over- Meaſure, for that 
is already included in the Sum for which the Goods 


were ſold. 


39. Of Houſe-Expences, Charges of Merchandize, ce 


Such Accounts as theſe being really with Reſpect 
to me as ſo much loſt, they may be balanced by 
Profit and Loſs; and therefore may be carried to the 
Debtor Side of that Account, 

40, All the Accounts being ſuppoſed to be now 
balanced, except the "Profit and Loſs, Balance, and 
Stock Accounts, the next Thing to be done is to ba- 
lance the Profit and wa Account, which may be 
thus done. 

The Difference of the Debtor and Creditor Sides 
of this (the Profit and Loſs) Account, being added 
to the leſſer Side muſt balance this Account. And 
if the Debtor Side be greater, the Difference is what 
is gained on the whole Trade. 

T hen, if the Balance of the Profit and Loſs Ac- 
count was Gain, being carried to the Creditor Side of 
the Stock Account; bur if Loſs, to the Debtor Side 
of that Account; the Difference of the Debtor and 
Creditor Sides of the Stec Account muſt be my neat 
Eſtate, or real Worth after all my Debts are paid, if 
the Creditor Side be greater: But if J ſhould be fo 
unfortunate as to have the Debtor Side the greater, 
then the Difference would be how much I am defi- 
cient; or how much I owe more than I have where- 
with to pay. — This Difference being added to the 
lefſer Side, muſt balance - greater. 


41s 


33 


Of Balancing, 

41. My neat Eſtate or real Worth (found by the 
Aaſt Article) being added to the Creditor Side of the 
Balance Account; or my Deficiency, if it ſhould ſo 
happen, being added to the Debtor Side of that Ac- 
count, will (if there be no Miſtake) make that Side 
to which it is added equal to the other; and this is 
he = Proof of the Books being right. 

That the Balance Account will be balanced 
by an neat Worth or Deficiency, as ſaid in the laſt Ar- 
le; may be thus demonſtrated, viz. From what 
as been ſaid, it is maniteſt, that in all Accounts, 
— perſonal, Accounts of Goods, or Expen- 
ces, &c. wherein any Gain or Loſs has happened, 
the Gain or Loſs by each Account was carried to the 
Profit and Loſs Aecount ; the Gains on the Creditor, - 
and the Loſſes on the Debtor Side; and conſequent- 
ly, the Difference of the Sides of that Account will 
be the Gain, or Loſs, gained or loſt upon the whole 
Trade ; and therefore my Stock muſt be either in- 
creaſed, or decreaſed, ſo much as I have gained or 
joſt upon the whole; and if I carry this Increaſe or 
Pimidurion of the Stock to the Stock Account, viz. 
to the Creditor Side if Gain, to the Nebtor if Loſs ; ; 
then, as the Creditor Side of the Stock Account con- 
tains the preſent Value of what any Ways, or by 
whatever Means belongs to me, and the Debtor Side 
whateyer i is owing by me; it is evident the Difference 
of the two Sides of the Stock Account will be either 
my preſent Worth, or what I am deficient ; Preſent 
Worth if the Creditor Side be greater, or Deficiency 
if the Debtor be greater. — Now, ſince whatever 
appears to be any Way belonging to me, by the ba- 
lancing of the Accounts of Ferions, Goods, Houſe 


Expences, Ec. has been entered on the Debtor Side 


of 1 the Balance: Account, and. whatever is owing by 
me on the Creditor Side of that Account, it is clear, 
that the Difference of the Debtor and Creditor Sides 
of the Balance Account will be equal to my preſent 
Worth, or Deficiency alſo; preſent Worth, or my 
neat Eſtate, if che Nabe, Sicke be the the greater ; or or 
Deffcienęy 


Gabe 

Deficienty if the Creditor be greater: Conſequently, 
if my preſent Worth (already found by the Stock 
Account) be added to the Creditor Side ; or the De- 
ficiency (if it ſnould fo happen) to the Debtor Side, 
the Sums of the Debtor and Creditor Sides of the 
Balance Account muſt then be equal, or balance each 
other; for it is an Axiom, that the Difference of any 
two Quantities being added to the leſſer, is equal to 
the greater Quantity, | | 

From what has been faid in this Chapter, theſe 
practical Rules naturally follow. 


43. To balance Books. 3 
To Caſb, remaining. 


Make the Balance DF, \To Goods, remaining. 
Account To er ſons, owing. 


LC*. | By Perſons to whom I owe. 


. To Goods, for a Loſs. 
Ac- (D. ” . 
_ G prot | | tTo Houſe Expences, Se. 
t Cn Goods for Gains. 
Iv Profit and Loſs, carry to the op- 
Then, the _ 


polite Side of Stock. 
rence of 


Stock, carry to the oppoſite Side 
of Balance. | 
And then, the Sum of the Debtor and Creditor 
Sides of Balance will be equal, if no Miſtake be 
made. W's f 
44. To draw a new Inventory in a new Set of 
Books. | WY 
Dr. Side def e Ba. Will by all J poſlefs, 
The lance Ac- J, belongs to me. 
Cr, Side enn Will be all I owe. 


Thus much is ſufficient for a domeſtick, ſeparate 


Frade x therefore I now paſs on to Foreign Trade. 


F z PART- 
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Eſſay on BOOK-KEEPING by Double 
Entry, in a Foreign Trade and Com- 
ae A Accounts, 


3 
—_— — 8 


ein A . . 
Of Voyages, or ſending Goods abroad. : 


45. AVING laid down the fundamental Rules 

of Book-keeping, ſo far at leaſt as relates 
to domettick Accounts, I now intend to attempt the 
Inveſtigation of Rules for Foreign and Company 
Accounts, as I propoſe very ſoon to put ſuch Rules 
in Practice. 

The Method generally obſerved by Merchants in 
writing Journal Entries, is, 1ſt. To mention the 
Pate. 2. The Debtor of the Article to be entered. 
3. The reſpective Creditor. 4. The Sum of Mo- 
ney. 5. The Quantity and Quality of the Mer- 
chandize or Effects bought or ſold, or exchanged, 
Sc. 6. The Conditions of Agreement, if any. 
46. The firſt Thing that occurs to my Mind, is, 
that as Bills of Exchange frequently happen in foreign 
Trade, it will be proper to have two Accounts in the 
Leger, entitled Bills of Exchange remitted me, and 
Bills of Exchange drawn upon me, to ſhew what Bills l 
have by me, when payable, &c. 

The Account of Bills of Exchange remitted me may 
be made Debtor for all Bills remitted me, and Credi- 
.tor for thoſe I give our. | 
The Account of Bills of Exchange drawn upon me 
may be made Creditor for thoſe Bills which are drawn 
upon and accepted by me; and Debtor when I pay 


them. 
Hence 


Of Bills of Exchange. 


Hence theſe practical Rules. 


47. When I receive a Bill of Exchange. 8 

Fer Goods im ecke Bills re- To Goods fold. 
In Payment of a Debt "ay 177 To the Remitter. 
As a Gift — — To Profit & Loſs. 


48. When I give out a Bill of Exchange (which 
was afore remitred me. ) | 
For Goods bought im- 

mediately — — gs bought TY 


In Payment of a Debt The Receiver 
As a Gift — — I Profit and Loſs) mitted me. 


49. When a Bill of Exchange is drawn on and 
accepted by me, payable by myſelf, 

The Drawer is Debtor to Bills drawn on me. 

And when I pay the Bill: 

Bills drawn on me, is Debtor to Caſh for the Mo- 

ney paid. | 


50. To proceed to Foreign Trade. 

Firſt then, when I ſhip my own Goods by Order of 
my Correſpondent, for his Account, it is manifeſt, fo 
ſoon as they are on Ship-board he muſt beconſe 
Debtor for them; the whole hazard of the Voyage 
being at his Riſque, therefore, I muſt make him 
Debtor to the Goods ſhipped, and charges on them till 
on Ship-board. And when I receive any Returns, he 
muſt be Creditor, that is, the Effes which I receive 
muſt be made Debtor to him. If my Correſpon- 
dent lives in a Country where the Money in which 
Accounts are kept, is of a different Species from 
that in which my Accounts are kept, and I have at 
the ſame Time Dealings with him for my own Ac- 
count, it wil be proper for Diſtinction Sake, to en- 
title his Account thus, 4. B. (viz. my Correſpon- 
dent) his Account; but otherwiſe this Diſtinction is 
not neceſſary, | 


by, 


1 


in what Manner he has diſpoſed of them. 


Of age... 
31. Hence theſe practical Rules. 
(Of Tages for my Correſpondent.) 


When I ſend Goods To Goods ſent, & 
for Account of | Correſpon- ] To Caſh for Char- 
my Correſpon- ¶ dent Debtor } ges paid by me on 
dent — 4 ſhippin them. 


When' I receive Re- TN Debtor to 
turns in Goods pos d Correſpon- 


in Bills Bills remitted dent. 

52. When I ſend Goods abroad on my own Ac 
count, conſigned to my Factor or Correſpondent be- 
yond Sea. — As the Goods I fend away muſt, if 
they are my own, (and ſtand already in my Leger,) 
be credited by the Rules aforegoing, there muſt be 
ſome Account Debtor, or accountable. tor them 
And ſince the Perſon to whom 1 have conſigned 
them cannot be accountable for any Thing till the 
Goods are in his Poſſeſſion, I muſt for the prefent 
erect an imaginary Account, which may be entitled 
Voyage to ſuch Place in ſuch Ship, or rather Mercban- 
diſe conſigned to ſuch Perſon of ſuch Place for my Ac- 
count. Which I may make Debtor for all the Goods, 
and for all the Charges J have been at in ſhipping 
them; and for all other Expences that may happen 
upon their Account afterwards on the Voyage. But 
if the Goods are not already mentioned in my Books, 
being juſt bought, then this Account muſt be Debtor 
to the Perſon of whom I bought them if not paid 
for; or, to Caſh if I paid for them in Money; or, 
to other Goods if I bought them in Barter, Cc. 
This Account muſt alſo be Debtor to Cahh for the 
Inſurance, if I have paid the Inſurance in c, Miv- . 
ney ; but if not as yet paid, Debtor to the Inſurers. 
— This Account muſt be credited, when the Per- 
ſon to whom they were conſigned has diſpoſed of 
them, and ſent me an Account of their Sales; or 


55 


# Some Authors, upon Advice that my Factor has received, 


but nor ſold the Goods, would make, Goods per Shi — in the 


Of Voyages. 

53, When the Goods are ſold, as my Factor muſt 
be accountable to me for the neat Proceeds thereof, 

muſt make him Debtor to the Goods conſigned to 
him, for ſo much as the neat Proceeds amount to: 
And if the Money or Coin in the Country in which 
my Factor lives, Is of a different Species or Value 
from tKat in the Country where I reſide, it will be 
proper ſor Diſtinction Sake to entitle the Account in 
which he is to be made Debtor or Creditor. for any 
Thing tranſacted for my Account, {Such Perſon) my 
Account. In this Account it will be proper to have 
double Money Columns, viz. one tor the Species 
of the Place in which I live, the other for that of the 
Country in which, my Correſpondent lives. And ir 
may be proper here to remark that I am under a Ne- 
ceſſity of leaving Blanks, in the Waſte Book, Jour- 
nal, and Leger, for the Sterling Money, till I know 
what the Foreign thereto belonging produced in Ster- 
ling Money. And then the Blanks muſt be filled 
up at a Medium, if it has been remitted at different 
Rates of Exchange. | 


51. Hence theſe practical Rules. 


Of Voyages. 
After they are hf” 
When I hip | ed 0 Merchan- 1 Cue 
Goods con- my Books diſe con- FO 
ſigned on When bought \ figned to | 
my own Ac-| on Truſt 4 my Fac- | To the 
count. not entered tor Seller. 
in my Books Debtor 
LBut if for Caſh 1 To Caſh. 


Hand: of ſuch Factor, Debtor for the Goods conſigned to him, &c. 
But as this is erecting more Accounts than are neceſſary ; it is 
ſufficient, in ſuch Cale, only to make a Memorandum under the 
Article of Goods ſent in the Waſte Bock, that the Factor received 
ole Goods at ſuch a Time; and take no farther Account of 
them till T receive an Account of their being ſome Way or other 
4iſpoſedof. e 


| | Of 
= 


— RO”. 1 — 


40 


8 Fabiorage Akcbuntt. 


Of Inſurances. © 
6 5. When I pay Money Merchandiſe Debtor to 
to be inſured 1 inſured Caſh. 


When I receive Money To. Merchandize 
EA | 


Debtor 


for a Loſs . — — loſt. 

When I receive a Pre- To Inſurance Ac- 
mium to infure — -._ count. 
When I pay Money for Inſurance Account | T0 
Loſs as an Infurer 1 Debtor Caſh. 


E _ 


4 


F 
of FACTORAGE ACCOUNTS.” | 


broad, to ſell for Account of the Perſon 


56. V THEN I receive (Goods ſent me from a- 


"who ſent them, then I am his Factor. And as I 


have the Goods in my own Hands, they are my Se- 
curity for whatever Charges I may be at on their Ac- 
count; and therefore I may erect an Account, en- 
titled, Goods conſigned me by A. B. (my Factor) for his 
Account: Which I may make Debtor for all 


"Diſburſements. that I lay out on their Account, and 


for my Commiſſion after the Goods are diſpoſed of, 
for my Trouble in ſelling them. — And Crediter 


when ] fell any of them, for the Value fold. But 
fince when this Account mult be credited, ſome 


other Account muſt be Debtor in its Stead by the 
Nature of double Entry, it is evident, that Caſb, if I 
fold the Goods for ready Money, but the Perſon to 
whom I fold them if on Truſt, muſt become, Debtor 


to this Account of Goods. Hence it appears that. 
have no Occaſion for an Account of Time (though 


ſome Authors uſe one) to ſhew what Debts of others 
to my Factor I have the Care of; becauſe I have made 
ſuch Perſons Debtor to his Account of Goods, and 


, Fonſequently have made that Account Creditor by 
oF: 


them. 


/ PFaftorage Accounts, 5 
them. Hence his Account of Goods will ſhew on 
the Creditor Side what Debts of others to him I have 
the Care of, and conſequently an Account of Time 
would be ſuperfluous. — When all the Goods are 
diſpoſed of, this Account ought to be balanced to 
ſnew the neat Proceeds. In Order to which, it will be 
Proper to have an Account entitled, A. B. (my Fac- 
Tor] his Account. Which I make Creditor for the 
neat Proceeds of the abovementioned: Account, 
57. Hence theſe Rules, When I recerve Goods to 
be ſold for Account of my Correſpondent A. B. 


When I pay Charges) F. eutk 

on their Account | | To.Caſh. K 2505 
If I am to pay any | Io the Perſon to 
Charges on them The whom due. 


When the Gocds are Goods J To Profit & Loſs 
all ſold, make q Debtor for my Com 


To balance Account | od _[ miſſion. 
of his Goods, make To A. B. his Ac- 
for the near Pro- count. 

ceedle — — | | 
— "PDT RET WD ITE AE TINT YT OTF , — — 1 


CH AP. VI. 
Of COMPANY ACCOUNTS. 
58: 1 | ge E, as I have hitherto done, I ſhall only 


attempt to explain the general Principles, 

and a tew: particular Caſes; becauſe, to deſcend to 
all the particular Caſes and Suppofitions that might 
be made concerning Companies, would be endleſs, 
if not uſeleſs. And I think, if the general Princi- 
ples are rightly underſtood, there cannot be much 
Difficulty in applying them to particular. Caſes, as 
Occaſion requires. | s 
89. If I enter into Partnerſhip with one or more 
Perſons, to continue for a Time agreed on between 
us; and am Jointly concerned in every Branch of the 
G Trade 


Company Accounts. 
Trade carried on by each of them, it will be proper 
to have the Tranſactions of the Compan ny kept on 
ſeparate Books ſet apart for that Purpoſe: — | 
thoſe Books ought ro be open to the Inſpection of 
ever Partner 3- whereas, no Perſon would chuſe co 
let his private Books be at the Command of others. 
"As a Company who carry on any Trade are oon- 
ſidered as one Perſon, che Method of making the 
Debtors and Creditors will be the ſame as that uſed 
by a Merchant who carries on Trade on his dwn Bot- 
tom and Stock, which has been already ſnewn. On- 
ly it may be hinted. that the Profit or Loſs which 
does ariſe on be Stock of the whole Company muſt 
be divided berween us, in ſuch Proportion as was * f 
fore agreed on. 
60 But it J enter into a Partnerſhip for a particu- - 
lar Voyage, or for the Purchaſe of a Quant of 
Goods to be fold for Account of Company, it may 
not be thought worth the Labour of keeping ſeparate 
Books. And in ſuch Caſe, one of my Partners may 
have the chief Management of that Affair, being the 
Huſband, or chief Agent and Accountant. Dr 1 


may myſelf have the principal Direction of that 


Affair. 
61. Firſt then, if one of my Partners is the Hu- 


band, or chief Agent, he is obligated to keep a juſt 
18 of all Tranſactions; and therefore, when 
we ſhip Goods for a Voyage, Sc. it will be ſufficient 
for my Purpoſe, to make the Voyage, or Account of 
the Cords i in Company, Debtor for the Goods delivered 
into the Company for the intended Frage or Voyage, 
for my Part which I have therein. 
62. Hence theſe en Rules. When 1 deliver 
Goods into Company: 
If chey were my own TheGoodsin To pho Goods. 
If juff bought for rea · Company, or | 0 
dy Money — The Voyages © - 
If SS. on Truſt J if ſhipped) I 
wh 1 9 I 129 
- 7% D not u 63. 


385! Bd : YA 


70 63. But when I an to have the principal Dizeftion 
- of the Company Affairs, being the Huſoand, or pri- 
cipal Agent, I am obliged ta keep a diſtinct -ccount 
of the Tranſactions relating tothe Company 
When Goods are brought into Company, it is 
manifeſt that the Accounts from whence they come 
muſt be credited; and therefore, by the Nature pf 
double Entry, ſome Accounts muſt be made Dxbeor 
to them. Hence, for Example» Sake, it 1 Hueclefſe 
- Goods for Accbunt of Campam, for a particular 
Voyage, the Accqunt of the . r MES 
bought, muſt be made Debtor fot the whole Amount 
of the Oui ſet of the Voyage, or whole Purchaſe of 
the faid Merchandige. But if, at the: Time of7pur- 
chaſing the ſaid Merchandize, the Market to cheh 
the Goods are) to de ſent is not reſolgedi un, it wond 
be proper, forthe preſent, td make the AcceggHof 
>Gypds, fo bought in Company, - Debtor to the ſeveral 
© Accounts ftom whence they came wWbich Acxount 
(of Goods) when the ſaid Goods ae ſhipped gf muſt 
be eredited ; the Aceount of the age, or aer chan- 
dia ent, becoming Deùtor in us Stad. asq mod 
64. From the Methed of Reaſoning in ther laſt 
Article, theſe practical Rules naturally ariſe, When 
Lam Actauntant and Manager 27 
PFirſt, the Goods brought into Campany- being for 
da- particular Voyage agreed on 4:55} ed 
If Ichaught the Goods for 10t 03 * to.oids 


the Company, and paid ( Voyage ] To Callpp | 
for them — — — { Debtor | 


If on Truſt — — 
And then as Partner has 3 Partner 
not paid his Part — ] Debtor 
But if each Partner i Voyage To Caſh for my Part. 
paid his Part I Debtor T To each Partner for his 
[Part. 
* the Account of 


Tothe Seller. 
f To Voyage. 


Deze 2 I put into 
ompany. 
G 2 If 


iT 'of my own inſtead 


* 


But if I put in ac] 


of Money — 


/ 


Company Accounts. 

If at the Time of the Purchaſe of the Goods for 

— the Market is not agreed on; in the above 

| 1 Rules, for Voyage, read Goods bought in 
ompany. And then, when the Goods are ſhipped 

off, make /, oyage Debtor to Goods bought in Company. 


When I receive the neat Returns for the Company, 
I'muſt ſee what each Perſon's Part is of the Gains; 
and then, to cloſe tie Wen . to the Com- 


Nr I muſt make 
ee & T0] eee -ToProfit& Loſsfor 
Voyage, orMerchandife Debr- © myShareof Gain. 


or To each Partner for 
C his Gain. 
f Bot if, inſtead of Gan, there ſhould Happen a 
Loſs, then 
Profit and Loſs by Loſs Debe- To theVoyage, 
Each Partner for his Loſs 9 or 2 Merchandize 
it IA 21 81880 10 | {lold, 
70 u Bg. Corollany. © Hence i it en that there is no 
Occaſion for ſuchꝭ a Number of particular Accounts 
as ſome Authors make Uſe of, and conſequently 
Company Accounts are not ſo difficult as is generally 
imagined: For the ſuperfluous Accounts, (Sc. of 
n ſome Authors ſerve only to perplex, and not inſtruct 
the Learner. A greater Variety of particular 
12 Czſes might have been added, but if the Learner un- 
derſtands the Reaſon of thoſe here given, he may be 
able of W to N others as . may re- 
-quire,” - { NN g&40% 
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From the 1ſt of January. 1758. 


g 


WAS T E BOOK. Nunker l. 
Of me, A. B. Merchant in Bideford. 


. agen January 1 4% 58. 11 
rr =77 
The INVENTORY -2f the whole Bias, 1 ria ber- . 4 
nal, of me A. B. collacbed from the Balance of the s 44 
ding LEGER Number I. viz. X WER | 
„ Ahe 


Ik bare in P 1460: 12 
8 15 Sugar, 9 hhds. at 6/. per hd. — — 54: 0 
aiſins, 10 Barrels, at 1J. 107. per Barrel 15:0: 


F Broad Cloth. I Pieces, VIZ. 
Numb. 8 


each 16 Vds. at 127. 48: 0: 


6. 10 Pieces, at 20. per Piece — 200: © : 
C Linen, 1 Piece, containing 20 Yds. at 25.64. 2:10: 


Moveables and Houſehold Furniture, as 

per particular Inventory thereof — 
Paper, 14 Reams, at 124, per Ream — 
Wine, 4 Barrels, at 64. 


— 8 
Tat 6 The "7 
"|Sergey, 2 Pieces, at 44. — — 8: 


Holland, 10 Pieces, at 61, — — 60 
| of Tobateo, 2 hhds. at 121. — — 24 
| 
The following Perſons owe me as 
nr VIZ. 


— — 
CK 


John Williams, by a Bill on him, payable 


150: 0: 


0004z 


00000 9 000 


—— 


the Sth of this Month for — — — 36:0: 0 


Carried over 2090: 10 :0 


| 


{v7 
W 


/ wy 185 — me to ecken kis Debt of Gul 
which will not he 
m 
tereſt which is due to me on his Bond. Which I have 
oF he to, and l have — uy Kin t the Balance. 


88 n 
Ws ; | * 10 \ . > owls 


—_—— 


[ 
| 
: 
£ 
* 


payable till next Derember, as now due, 
rder to balance Accounts, if Till give him the In.. 


1 -—_ _ _ 0 
. 9 £ 444 4 * 12 wy 4 % * 
1 1 » 
— 9 - 


Del \William: having failed, I have compounded his 1 Debr 10 


Gi 
gd. mhighcl. have.retel ved. — mY , F 
— 1 WIS _ . 


. : PR 4. 4. 4. J. 4, 
ght over — — — — — — 2090:10: 0 
, Hiam Fames owes me as under. +1 ? 15 
Vix. Fo So 4 | 
By a Bond dated the 10 of June laſt, =” 
this Day; the E is — — — ico: o: 0 
N. B. I am to have lint 27 
— — der Cent. per Aunum. een OOTY Ee, 
Fe owes me payable the z zd of December | 
—» + Pext,, according to Agreement, made - 
| ___ is Son Ae — — 57 6 6 | 
1 is 
my oy 3 1 P "»- % WW... * n — * J 10 
+ * L ont 0 \\n & | 
eee under. 33 09 140A. nn [ 
| ® 
| 
r. ald Willidn James on Demand — — — — | 170 — 
| : — id ; 0 1: 2h rRU 8 7 
C La3TIE 4 TH) 1 31 35 g TI) th 
| | , wn ov 7h & i 78S; | 71 1h 
4 2 PE f 14 * 4 - 
; — 1 — . 
[ "> © : 2» 
' 
4.4 


' 


| | Jemen 1oth, 1758. EK” 


"My Father J. . B. in Order to encoutage 


iſe, 
auticus, Maſter, now on the Sea homeward from 


1 irginia, v. with all her Cargo af Tobacco; the Ship and 
aterials are valued at 


Bought of James Gregory 
5 for which I paid them — — — — 


— — February 5th 
: ; 4 


My Uncle William Bond being dead, has leſt me a Houſe 
n High "th now in the Poſſeſſion of J. Rentawel/, 
valu oo J. 

The Ship Moth, now at Key, with all her Ma- 

| _ terials, valued in — — — 0. 
Aud in Caſh — — — — — — '— 

All of which I have taken Poſſeſſion of 

Out of which I am to pay William Tindel — — — 


— 


is arrived, and has brought Home 300 hhds, of To- 
—_— „ Weight 2700 Cwt. which I value as before, 
1500 J. 
100 


* 


— — — — — — — 
* 


11 ofcem the Freight of the Ship 
I have paid Duty, . Keyage, Sailors 
Wage &c. 


— — — 


me to merchan- 4- 
as given me the Ship Bideford-Merchant, Abra- | 


The Cargo of Tobacco — — —— 50 
| | . — 4 — — 
> e "= 
2 | . 
4 —zoth | — Cid 0 þ 
* r 


and William Zeno, 1 of the Ship 


| | 
The Ship Bideford. Merchant, Abraham Nauticus, Maſter, [ iy 


[ 


_ — — — 95, |., 


Pm 


= , 
wn / 
In 
on 


r 


8 = 
MM AaACCO.£2£3EA2. 4. co =.0mq ao. 4. 5 aw... 4. 
— f 


— 3 wars 


5 © WR March 6th, 1758. mw j 
25 b —— L L * 3 
—U— ͤ —w—— . ͤ — — k — 
Thave paid Miiliam Tinti the Debt of 80/7: which I owed 
him, as under, viz, I * 
Wich Sugar, 9 bhds.”at 71 per hd. — — 631. 
0 


In Linen, 1 Piece —— — — 3 
In Serges, 2 Pieces, at 5 1. — — — 10 
In C — —— — — — — — — 4 

' 


— — c th „ OI „ _ TE " 1 th ” 
U _— 


| The Maſter of the Ship Bidyford Merchaxt has brought in | | 
| his Bill of Repairs ; which I have paid, wis. — — | 40. 


1 


— — April 10th | —— — 
The Bideford Merchant, Abraham Nauticus, Maſter, is | 

| failed for Bourdeaux, with zoo hhds. of Tobacco, 

(lately brought Home in her from Virginia,) which l 
have conſigned to Pierre Touzin, to ſell for my Ac- 

count. | 98 = 

The zoo hhds. of Tobacco is — — — 1720/, 

Charges paid for Portage, Ic. at Shipping — 30 


, 1 Paid John Ander ſen for inſuring the Ship and To- 
| bac — — — — — — — — 37 


N b 1 1787 E 
The Debenture, payable in zo Days by the Commiſſio- | - 
ners of the Caſtoms, is — — — — — — 100 


8 uo at 


28th — —— 
Shipped! on Board the Fane Gally, Job Seatour, Maiter, | 
for Account of John N:/bit, at Cadiz, the following 
Goods. Marked and Number as in the Margin, 
VIZ. | 1 
10 Pieces of my owa Broad Cloth, Numb. 6, / . k MW - 
at 24/ per Piece — — — — — 240: © 
z| 30 Pieces of Devenſbire Kirſeys, which I 
now bought, and paid ready Money for, at 
114. 155. per Piece — — — — — 52 
Paid Charges on theſame — — — — 7:10 
I Commiſſion at 24 per Cent. — — 7 


* * 
[ 
F — 
- - 41 * * 
EI 
: f ” 
11 1 5 ; ; 
. * 8 
| d - 4 0 * 
-y 9 * A ” 
of * 


» qua, 


7 . 
4 28 A — 5 1 . 2 EA 


May gth, 1758. 


1 


I hs] received the Debenture on the 300 hhds. of To- 
| bacco that were lately ſent to Beardoane — — — 


1 —— — 


— 


. 
F 
— — — — 
”— 


; 


Received Advice from Pierre Touzin, my Factor at Jour- 
deaux, that he has received and ſold my zoo hhds. of 
Tobacco: The neat Proceed, as per his Bill of Sales, 

(all Charges being. dedudted,) is 10500 Crowns, Ex- 
| change at 44 per Crown — — — D — — 


1 2 18 7 zoth . e 


— 


Drew a Bill on John Neſbit at Cadiz, for 1537 pieces of 
Eight, at 45. per Piece; payable to John Traveller for | 


Value here received, VIS, — — — — — — 


. «7 
"8 ” . YI * bs + 
8 | , 


| 


[ 


. $7 N 

x 
g * 7 

4 

* - 

: * . ' 
i 9 - * a 
I F606; "oY _ WY 


The Maſter 6f the Ship Truelove has paid me my x neat | | 
Pn" — —,— — — = — 5 


_—_— — 


| | Receiv d Advice from Pierre Touzin, my Factor at Jour- 


2 
— 


2106]. 


30711 9 


1 * 9 * 2 
— — 2d — A 


| deaux, that he has ſent me per my Order, in my Ship 
| Bideford Merchant, Salt ; which, with Charges, &c. 


coſt 12 Crowns, Exchange at 4s. per Crown — 


' 
k 
| 
| 
a 


| 


H 


das 6th, 1738. 1 


| 4. 17 4. 
2 l 4234 
My Ship Bideford Me: chant is arrived with my Salt from | 
| Bourdeaux : The Charges, Wages, &c. which I have 1. 
paid, amount to — — — — — — 3ol. | 
The Freight of the Veſſel I efteemat — — 50 WW 
9 0 1 — oo. | 8 — — 


* — LTTY þ |. 


© 
— — 


» — IE wy — 4 
— 


| I have ſold my Salt on Board the Ship to Mr. John "TT 
ſon (he being to pay all Charges in diſcharging) for — 


* * * - 
. 
* 1 
_ Mem 

—- 

" : — 

- 

* o 


— 


| 45. per Buſhel ; for which I have given a Bill drawn by 
me on John Emerſon; the Wheat I have ſhipped 


On 
Board my Ship Moly, and conſigned to David Corn- 


The Corn 2000 Buſhels at 4s. is — — 
Charges paid on the ſame — — '— — 
Fohn — has inſured 500/7. on this Adven- 
ture, for which I am to give him Credit in his 


20 


Bought of illien Williams 2000 Buſhels of Wheat, at |. 


| 


450 


4 
'T 


a | 
5 [ ot | | June 26th, 1758.” * AN 


Gonſalex, "X's erdam, has ſent me, by the 4 
Ship hip Sale, Jacob „Maſter, to ſell for his Ac- Ned \ 
count, as under: 
| Viz. 601b. Weight of Bohea Tea. 
20 Pieces of Holland, each 100 Ells Flemiſh. | 
Cuſtom and Charges paid here by me on the above Goods 
amount to — — —, —, 1 50 
| 2» 


4 
*' i; 


4-4 22076 


David Cornfuctor, of London, writes me that he has re- 
; ceived and fold my Corn. The neat Proceed of which, ; 
after his Commiſſion and Charges are deduQted, is | | | 
— — Nen eee re Tg « — 4 — 
Melly, as follows, wiz. | i 
5a. e — — — 570l 5 
— Ge a 22 6 feen 
| —— 570—1— 4 


2 


| 1 
Sold a e eee 10 
60 
f 

| 
Fa 
38 


Bohea Tea, at 47. perlb, — — — —][ 12 


- © w«- —_— — — Ts” TT ES XN Reid *%* eats + - 1 


_— — — — — — 2 
and Seamens Wes | 36 Ic. 


en as 2 — 925 3 þ 


«1 " 
4 þ+ * A 4 a o hos W* 4 L 29 


| ' # * 
—1— be | | | 0 5 : , 4-2 
. 
1 
5 * . : } 


H.2 


: - 
| | | 


TY Jah 2 iſt. 7566. 


4 


17 Diller o Abraham Gonſalez, I have © ſhi ped on Board 

— Sloop Briftol Trader, John Hoplins, Maſter, his 2 

ieces of Holland, 7 ned to — Andrew my 
Factor at Briſtol, to ſell 


n . — ſ— — — — 


- 
* 1 TT 


1 
Fo : "= 


- 7%. 


4 \ - : 
* — 
« : 
— 1 — . 
3 


y my Order. — I have —— 4 4 


J. 1. 


Received Advice from Abraham Andrey, my Factor at 
Briſtol, that he has received and ſold for ready Money 
' Abraham Gonſalez's 20 Pieces of Holland; the neat 
423 after his Commiſſion and Charges are de- 


* Tet= 
7 
ö 11 ; = Cs 4 84 T5 Wenn 5 »eÞ\ 
0370 « 0 299907"! 1830 $9 ; 10.4 TM bio: | 1 | 
: 1 * . 
ii babe 21s gun dae guilltmmo. ) x 41 218 
: 1ſt. FR 1 * 68663 — 


Received from Abraham Andrew (my Factor at Br; a 
Bill drawa on Peter Fack/ſon payable to me“ in 10 


— + en. p 


VN. 3. * — the Bill. 


Pn - 


— 14th —— - 
Peter 11 has paid me Abraham Andrews's Bill on 
[Rim | mp. om nn) 9 en rt Nee 


1 15 " " * — T7 


F 1 4 * 


After m Commiſſion of 281. 1s dedudted on Abraham 
"Gen/a s Goods, the neat Proceed is 141/. — The 


- neat Proge and CommilGon is. om nn > 


"—_ 
_ — 


* 


210 — 
155 A 4 857 Seen p. 


D * 
bad e: MN 1 b 118 21 "” 1 i 3 


E | hw > wi P. N 
. * 1 | NED 2 — 47 £1 5 hy 
. drawn 45 ill on me. | Ar 
for 10/. Sterling, Aa the i {7 n payable | © 
© at dowble Uſince to Po, which I have ac- 
— „ „ 72 = 1 7} 100 
1 F--Þ4 


% & — 
$ | 
. 


| Bars 


bros mal 


Merchants. 


Abraham Gonſalex has ordered me to ſend to Don Blau, 
his Factor at Leghorn, the Balance of his Account 
I Barnſtaple Stuffs: In Compliance to Whieh Order, 
have bought of | Anthony Fox) and ſhipped on Board the I: 
| Ship - Sail}; » Zohn Mable, Maſter, 20 Pieces of 
| aple Stuffs, at 2/7. per Piece — — — 41 
| * arges, &c. atShipping — —— — 110i 
VM. Z. Being deſirous of obliging 4brabam Gonſalex, 
' _ _ (for a particular Reaſon,) I have not charged him 
vith any Commiſſion for purchaſing theſe Goods, 
s I ſhould otherwiſe have done by the Cuſtom of 


| | 
* Auguft 18th, 1758. 
* 1 | 
— — 
N | If end Ales N ee . | 
Paid Abraham Gon/ales's Bill to Peter Zus— ==, — 00 
* 1— D: — -- — (18 «4 eee 
| rh. ' T F s - 
| | vt 61 3 1 2 14 
fi f * — — 20th 2 
| 


in 


24 


þ — — 


| 
| 
l 
— 


| 
| 
1 


| Trade, and am to atlowhim 24 ber Cn for His Com 
miſſion. — I have accordingly paid him fot my Half 


Share 45 — — — _ — — ww — — }, | 


— — — — — — 
esd 293 208 fot ai em bieq ed gail 
— — — 2 | — — . 64 22 
John Tradewnll having 200 Pieces of Stoffes., *| 
which be js going, toemploy.io a domeſli® TradeysT. þt-\ 
have agreed with bim for a Half Shai n gthe ſaid , 


zoth 


Jobn Tradewell has ſold the 200 Pieces of Bary/fapls 
Stuffs, and brought in his Account, by which my Half 
Share, bis Commiſſion being deducted, appear to be 


E10 %, which he has paid nun 
| | | 
1 


— _ * 


N 


* you 75K2! Nan ud, 


4 


| 7. Dawſon, Peter Zenephon, and Self, have bought i in 
Company 20 Pieces of Linen at 2 per Piece, (and Staff 
| each paid his Part) — — =— — — — — | 40 


Nee, The Linen is in my Hands, and I; am to have | | 
chief Dale of he bei wp 


| 4 
= 
. 
- 
—— 
_ 


, 
| 
e 1849594 Bed de ons oc — 36 oo 14 
— B — * — 
Sold to Francis King, for Account of Jobe Dosh, hea | 1 
| | per Fees e r at 24, ee 


: 
N £3 «doe oo end 4 * , * " 
. gays OO OI T gin off wear a — 


N £ ; 
* 94 5 18 +31 G 8 
\ 


9 „555 oo 

" , N * , 
N 4 1 | , - {Fg " N ; 
one G' : 94 | | 

A SINYSERSS Toit 1] 4 
2a fil | | 

a En 1 8: ah | 

the Linen in Com- 


4 * * 
ET 2 2 — — n e © Þ» 09 40% — 2 eo. — — 1 — : 
{ 6 


Þ Company with nr rn = and. —— each! 
a Third, I have 7 Ormond 3 hhds. of 
Brandy, at 12. 1. to pay him in 4 Days, the. 


* Hands, and n Diſpotal — 1235 Be JR 


. 1 


1 
x 


— ä 


= 


1 


* 
- 
September 8, 17588. 
* 
14 


| Paid Thomas Ormond in full for Brandy bought in Compa- 


= — ö n 1 
| _ W > 
; | 
[IT] 
N bn i _ gth —— —_ 5 — th 21.08 yew 


15 


Peter Zenephon and John Dawſon have each paid me 124. 
} - being what 1 enen 24— 


"uy roth — — 


Sold for ready Money 1 hhd. of Company's Brandy — 18 
| A —_— ; 
Wo ; Rar 
| me —— = 11th f | | — 
| Peter Zenepbon and Self have . (with the Conſent of s, 
} Dawſon) parted the remaining 2 hhds. of Brandy | 
| betwixt us, he having taken one to himſelf at prime | | 
1 Colt — — — — — — — — 124 | 
- | And I che other — — — ?: — — — 12 


a 5 — . * 


— 


1 — — 


By inſpeQing the Account of Brandy in Company, Ledi 
the Company has gained 6/7. | 18 

Of which Jah Dawſon's Third is 4 

Peter Zenephon's Third | 


1 


„e 


I Www 
— — 


1 


T 


| fat 5 per 
12 

Barr 

| I have 
per 

1k 


— 


September 1 Ach, 19480 


— _— 


— — 


2 4 wo : 18.2 a 
4 Iden A! 1 1 4401 foi 


4 200 4 S 


the Cleveland, Fohn Paſſoon, Maſter, as follows, 


on put on Board 300 Buſhels of Wheat, 
Buſhel 751. 
ephon 80 Barrels of Spilchers, at 14. per | 
ut on Board 10 
iece 
aid 
The above Goods being ſhipped in Company, we 
ve agreed to make our Shares equal with Mo- 
y; the Goods are conſigned to Don 2uixot at 
z, to ſell for our Account. 


—. 22 — 


— — — _ 


bi e 
Charges on ſhipping the above Goods | 


ave 


4 + 4 


2 —_ 


ye 


TR. 


, -Peter-Zenephon, and Self, have ſhipped on 


— — — 


15th —— 


| & 


In 


md 


Dawſon has paid me — — 
I have paid Peter Zenephon — 


— J. 


— — 2 


—— 


| 


T 


rder_ to make each Perſon's Share equal in the 
above-mentioned Adventure to Cad. a 


a. 


[ 


_ — #< 


1 


November 2 iſt, 1758; 


1 — , . 
li 3 — — — WV — 
q 
_— pd _— 


Shipped on Board the John Galley, Abraham Quick, | 
Maſter, configned to Jobn Snuffevell at Falmouth, for 
our joint Account; (wiz, Jobn Snuffwwel/ Two-thirds, |} 
and Self One-third.) 

2 hhds. of Tobacco, Value — — — 24, þ} 

Paid Charges at Shipping — — — — 1 


My Commiſſion on the 251. at I per Cent. is 2: 6| 


—— 


. 
25 ä 
0 


There is due from John Snuffewell for his Two-thirds of | 
the above Tobacco — ? — — — 


ade | 
7 1 — zoth x WER "7's. 8 * 


This Day have received from Don Qui ot of Cadiz, a. | 
Bill on David Gregor, dated November zoth, due De- 


ceember zoth, being the neat Proceed of tne Adventure | | 
to Catiiz, in Company with John Dacuſon and Peter Ze- 
| | — WP 
1 
ces 1 — - =De * Iſt- 83 === a — 2 


Bought of Willien Yacobr, 3 Bales of Woollens, on. 

66 Pieces of Stuffs, at 2 /. — — — — 1201. | 

60 Pieces of Duroys, at 14. 10s, — — — 90 4. 
60 Pieces of Callimancoes, at 4. — — 120 


5 


Ilena. 


Bales. | ; | , 330 — I 


Which I paid for as under. 
I gave him the Bill on David Gregor — — 300 1. 
bud hich in Money — = — 2 — 30 


* 
g 
f 
ö 


December _ wood: 


[8 


By inſpeQing the . of Voya Cadiz in Compa- | | 
— I find the | __ 


ny with John Dawyan and Peter 
Company has gained by that Adventure 69/. 


ereof my Third i  — ? —, — 237 

Peter Zenephon's — j_ <0 
Jep» +> anda — — — — —  — — 23 

| k 


— o—_— 


— 


| 
K & 
| 
| 
| 
| 


: 
* % 
: , 
Few way LAY FY 4 nnn. 1 
— — "war. / 
: \ 


—_—_ a 


This Diy received from Johe Snuffwell a Bill of Sale of 
the Tobacco ſent him for our joint Account; by which 


it appears that the neat Proceeds of my 3 Share are 
101 $5. — And with the Bill of Sale he has remitted 
me 4 Bill of Exchange for 27/. dated December 26th; 
payable at Sight, drawn on Jobs Paywel/; to balance 


„„ 


| 


4.” — 


- f 


+ — — 3 — 
7 Hy 
| By th the Book of Houſe Expences there has been expended 
| Nis Hou S 


A — 141 — 


388 — * _ 2”. 
: ” rr —— 1 Ty BD > 1 7 2 WT 3 "4 
- = 


= = — ——— _— 
: 


End of the WasTz-Book, 
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Of me, A. B. Merchant in Bideford. 


From the 1ſt of January, 1758. 


Bideford, January 1, 1758. 


3 
| William James, by a Bond dated the 1ſt of 


1 ? . _ 


— 


Tune laſt, and payable this Day; the 
Principal is — — — — — 100: 0 


| William James alſo owes me, payable the 


22d of December next, by Agreemeut, 


Sundry Accounts are Debtors to Stock 2247 4 105. wiz. 


| made when I took Ps heat — 57 0 


„1. 
E + 6 
3. Caſh — — — — — — — 1460: 12:0 
4. Sugar, 9 hhds. at 64. per hd. — 54: 0:0 
4. Raiſin, 10 Barrels, at 1 109, — — 153: 0 20 
4. Broad Chth, 15 Pieces, wiz. | 
Numb. 2. 5 Pieces — — — — 48: 0: 0 
| „ 6. 10 Pieces — — — — 200:0:0 
4. Linen, 1 Piece — — — — — — 2:10: 0 
4 | Moveables and Houſehold Furniture — 150:0: 0 
4. Paper, 14 Reams, at 127 per Ream — 8: 8: 0 
Vine, for 4 Barrels, at 6, — — — 240: 0 
5. Serges, for 2 Pieces, at 4/ — — — — 8: 0: 0 
5.1 Holland, 10 Pieces, at 6. — — — 60: 0: 0 
F. ] Tobacco, 2 hhds. at 17. — — 24:0: 0 
5. ln Williams, by a Bill, due the 8th of 
this Morth — — — — 20:0 


= 
n 


= WE 


* 
. 


January Iſt, 1758. } 
, . 
I. Stock Debtor to ſaid William James on Deman * * 
| 
ary cn "I. 3d EN ore ny * 
6.] William James Debtor to Cab 137. for ſo much paid him 
"3 in Balance of Accounts '— — — — — — | 13 
: Nate, I e him the the Intereſt of his Bond 
21. 10s. due to me, on Account of his allowing his 
z Debt of 57/. as now due, in Order to balance Ac- | 
count, © 
— 4 — . ennnm fenm 
3, Sundry Accounts Debtors to John Williams 361. wiz, | 
73. Ei received in Compoſition for his Debt 9 /. 
28. tor T Fett and lei. Abaged him —— — 27 
1 
ib n HR. —j Oth——— ——_— — ee 
2. Sundry Accounts Debtors to Profit and Loſs 24501. vix. 
Ship Bideford Merchant, Abraham Naxticus, ; 
given me by my Father 7. B, — — —. 9504. 
86. Yoyage from Virginia homeward in Ditto Ship, for 
- the * conſiſting of 300 hhds. of Tobaeco, 
at „ > a TIOO 4 
57 per bud Sh wo | 
= —— ——_ _ 2 —ñ(ͤ— e 
6.] Ship Truelove Debtor to Caſh 200/. for my 4 Part, | 
23-4 Pought of James Gregory and William Z — — | 309 


* 


| February 5th, 1758. I 


— a 


— 


Supdry Accounts Debtors to Profit and Loſs 1690 J. vis. | 


Houſe in Higb-ffreet left me by my 
Uncle William Bond, valuedin — 5oo l. 
Debtor Ship Melly given me by the ſame — 680 
Caſh given me per Ditto — — — 510 


—ů—  — — 


Alſo Profit and Loſs Debtor to William Tiadel 801. which , 
I am to pay him per my Uncle's Will — — — 


* 
2 * 
2orh 


Tobacco Debtor to Sundry Accounts 18200. wiz. 


To Voyage from Virginia in the Ship Bideford 
Merchant, for her Cargo of zoo hhds. of To. 
bacco, Weight 2700 1b, Valuedin — 15000. 
To Ship Bideford Merchant, for Freight — — 100 


To Caſh, paid for Duty, Portage, Wages, &c. 220 * 0 | 


— 


4 


— +] 


be, l March 6th — 
William Tindel Debtor to Sundry Accounts 804. vi. 
To Sugar, 9g hhds. at 7 4. per hhd. 


To Linen, 1 Piece — 
To Serges, 2 Pieces, at or — — — — 
ToCalhh — — — wo = = 


* 


| | | Marth 25th, 1958. 


— ; 
Wo ' | h | & 114 
MI _ a — 1 woof 
_6] Ship Bidzſerd Merchant Debtor to Caſh 401. for ſo much 
3 | paid for Repairs — — . — — — — 40 — 
| | 
| F 
. — April i oth — 


4| Merchandiſe conſigned Pierre Touzin of Bourdiaur, for 
my Account, Debtor to ſundry Accounts 1787. wiz. 


5f To 300 hhds. of Tobacco — — — — 1720/. | 
J To Cafh, paid for Portage, Inſurance, Qc. 67 y 
i n, | 1787 
1 | 
_8] And Commiſſioners of the Cuſtoms Debtor to the ſaid 
sf Tobacco 100/. being the Debenture payable in 30 li 
5 Days — — — — — — — — — IL OO | f—= 
1 ” 1 | 
| 8 a 28th 0 . — — 
8 John Neſbit of Cadiz, Debtor to ſundry Accounts 307 /. 
| 103. vix. | 
4] To Broad Cloth, for 10 Pieces of Numb. 6, [ 
at 24/. perPiece — — — — — R | 
3J To Caſh, paid for 30 Pieces of Kirſeys, and 
Charges, fc — — — — — | | | 
i To Profit and Loſs for my Commiſſion — — 7:10] | 
Fa | 


_ am 907119 
Vote, The above Goods were ſhipped on Board the 
Jane Galley, Jobn Sealove, Maſter. 


f 
BB May gth, 1758. | 


N 


* * * St 


Caſh Debtor to the Commiſſioners of the Cuſtoms 100. 


— Being the Debenture of the Tobaceo ſent to Bor- 
deaux, Which I have received — — — — — 


30th —— — — 
Pierre Touzin, of Bourdeaux, my Account Debtor to 
Merchandiſe configned to him for my Account, 10500 
Crowns: Being the neat Proceeds ef my Adventure 


of Tobacco ſent him, which, at 45. per Crown, is 


zoth — 


Caſh Debtor to Job Neſbit of Cadiz 3071. 105. 


which I have drawn on him for Value receive! 


For a Bill for 1537 4 Pieces of Eight, at 4-. per Piece, 


| Jane iſt 
Caſh Debtor to Ship Trueleve 50/7, being my Share of the 
Freight; which I have received — — — 


1 1 


— . 8 
Merchandiſe ſhipped. on Board the Bidrford Merchant, 


675 J. 
For a Cargo of Salt which coſt 3375 Crowns, Exchange 
at 475. per Crown — — — — _ — — 


from Bourdraux, Debtor to Pierre Touxin my Account | | 


6ch — 
Merchandiſe ſhipped on Board the Bideferd Merchant, 
from Bourdeaux, Debtor to ſundry Accounts, 80. 


VIC, 


To Ship Bideford Merchant for Freight — — 50 


To Caſh paid on Arrival of the Ship for Wages, &c. 304 | 


——»—— — . — — —— —— - 
- 
0 


— — — — . —— OS Pa 9 — — — — — —— — — 
: 
- 


K 1 
” 


-. - ” * 
thn td. — | * N 7 
a — — — 
7 q 


- the Cargo of Salt ſold him on Ship-board — — 


Jobn Emerſon Debtor to Merchandiſe ſhipped on Board | 
the Bideford Merchant from Bourdeaux, 8301. -= For 


| 
q 
þ 


FAY FTW dns 1 Ot Dre rr 
— * * 


| To John Emer/on for a Bill drawn on him for 


_ 


| Merchandiſe (ſhipped on Board my Ship Melh) conſigned 
to David Cornfactor of London for my Account, Debtor | 
do ſundry Accounts 450. wiz. 
418000. and for the Premium on inſuring 500 J. 
bn this Voyage; 30 J in all — <- — 430. 
To Caſh, for Charges paid at ſhipping 2000 

Buſhels of Corn — — — — .- — 20 


„ 


5 1 
* 


conſigned to David Corafactor of London 570 1. — Being 


bim, which he has ſent me as under, viz. | 
17 hhds, of Wine at 30 per hd... — 510 
Charges paid by him and his Commiſſion— — 60 


Voyage from London in Ship Molly Debtor to Merchandiſe | 


the neat Proceed of my Adventure of Corn conſigned | 


o 
— 


ö —— - 450 cm 
Ee. c 
I | | 
——— — 26th=-— — — na 
Merchandiſe conſigned me by Abraham Gonſalex, of Am- 
feerdam, for his Account Debtor to Caſh 50/7. -= Paid 
for Cuſtom and Charges of 60 Ib. Weight of Bohea | | 
Tea, and 20 Pieces of Holland, each 100 Ells Flemi/b; | 
| brought in the Ship Sealove, Jacob Hadley, Maſter « | 50 — 
| : 
| | 
r July ioth— Nee 


* 
„ ALE EY oo + 


wa O wn, 


10 


ol 


= 
— 


8 


2 13 


ow 


ö 


; 


— 


Caſh Debtor to Merchandiſe conſigned me by Abraham 


anal — * 


for 60 Ib. of Bohea Tea at 4s, per lb. — 


. 2 — ee 


Gonſalez of Amfitrdam for his Account 121. Received 


9 


— —— 


Wine Debtor to ſundry Accounts 620. vir. 

To Voyage from London for 17 hhds. of Wine 
To Ship Melly for Freight 
To Caſh, for Charges paid == — — 


- $70/. 


— — — — — 2 


a. 


2 


5. , 
—_— ——_— ——_— ——_— — _— 1 —_—_— 


* 
— 21ſt 


— 


— — 


Merchandiſe conſigned me by Abrabam Gonſalex of An- 


Aerdam for his Account Debtor to Caſh 3 J. For 
— paid at ſhipping 20 Pieces of Holland, con- 
ſigned to my Factor Abrabam Andrew at Briſo  — 


— * £4 * 


— — 


1 


„ # 


* 


—3z iſt 


Abraham Andrew, my Factor at Brifto/, Debtor to Mer- 
chandiſe conſigned me Abraham Gonſaltæ for his 
Account 2104. For the neat Proceed of Abraham 
Gonſalez's Zo Pieces of Holland —= = = — — 


Auguft 1 — — — 


* „ as — 


. 


bo 


Bills remitzed me Debtor to Abraham Andrew, my Factor 
at Briftel, 2104. for one on Peter Fackſon payable in 
10'Days — — — — _ — 


— — — — — — ac 


K 


. 
* 
- 


. 


fl 


C * & | ** 
o 


| Auguft 14th, 1758. l 
lt} | 4 C J. I. . 
— — — * — —— ah * ny ME er 
ear Debtor to But remirted 2b. 
11 * of Peter Jacſſon for 4braham Andrew's Billon | | | 
ah =it | = nie Son ab bd £2. Ge RC SY, ; 
10 [Mfrchangil configned me by Abraham Gonſalex Debtor | 
to ſundry Accounts 169 J. vix. | 4 
2] To Profit and Loſs for my Commiſſion — — 287, 4 
I FI | Abrabam Gonſalez his Account for neat Proceeds 141 | | | © 
| | | 0 | 169 — — 
XF Lo a 5 vas a; 
| | | ETA TY | ; 
07 As WP? SR = 1 OC eee 
11] i4btabamGoyſalez Debtor to Bills of Exchange drawn on : 
11] e roo J. For his Bill to Peter Zeno, dated the 15th of 
une laſt, payable at double Uſance, due the 18th of | 
JJ Co = 7 oo 
| | 
a =P 
. 
11] Bills of Excha drawn on me Debtor to Caſh 100 . | 
31 Pas 10 Peter Zens, Abraham Gonſalez's Bill, dated June 0 | 
„„ . 0 ens 
1 + 20th | 3 
11] Abraham Gonſalez of Amſterdam his Account Debtor to [4.4 
' ſandry Accounts 41/4. wiz. | 
12 To Anthony Fox, for 20 Pieces of Baraſtaple Stuff, 1 4 
bought of him at 24. per Piece; which I have | 
- ſhipped on Board the Ship Sail well, John Nimble, | —- 
Maſter, conſigned to Don Blau of Leghorn, by | 
Order of Abraham Gonſales — — — — 400, 
31 To Caſh, for Charges, c. paid at Shipping — 1 | 
| | 41, 
—.— — 21ſt — — —.— 
12] Goods in Company with John Tradewel! Debtor to Caſh | _ | 
3] 1001. For my half Share of 200 Pieces of Barn/taple 
| Stuffs; which he is to employ in Trade for our joint | 
Account, I have paid him  — — — — k : | mT; 


1 7 1 
ee FRE 32 2 — 
. — — 6. 
* — 7 * JE nn — — — — ma * 3 N 
3 Caſh beer to Goods in Cenpeoy wn >= C 
72] | 1504 Being my half Share of neat Proceeds uf ſaid 
Sep., which he has paidme — — — — — 150} —|— 
| | | 
97 | 8 e been — 
| el e 6s id Bis Kc MF 04 3999248 % enrol E 
: r een N — I, L v413 
————.L—— 8 
12 Leen, n at, with John Dawyon and Peter Zenephon, 
1 | Debtor to ſundry Accounts 404. wiz 
1 To 7 Dawfon his Account, for his Third Share of 20 
Picea of Linen, at 2/. per Piece — 13 - Fob / 2 WO 
12 To Peter Zenephon his 1 for his Third +...) + 25 cb 
| 8 — 1 Dip re 43-3 A 0 1 
3 10 Aer my! ird "of a, — 13: 1842 | 
4 ' 4 144 999 * : 
ws IN 7 
1 
» | 
OT dos An 1 — ©.) — 
12] Syndry 5 1 Debtar to Linen, in Company n, i MD E. 
Jobn Dawſon and Peter Zenepbon, gol. wiz." 1 . 
14} Francis King, in Part for 20 Pieces of Company's- 1 25 £ 
1. ſold him at 2/. 10s. per Piece — — 207. 
3 4 a * the other Part, 2 I received — — 30 
2-1 — 
e 
N 16A . 
| | - % | | | av be N 
— FAIT ont enten I —— % ad 
3 ce Debtor ta Fasel King 20 L Received of bim in fall 
14 1 for bs vt s Liuen fold him — — — — — | 
. - 5 1 p 
12], Linen in Company Debtor to ſundry 7 Come 104. wit 
13 To John Dawſon his Account for his 4 J inc 92 Fe: 8 
31 To Peter Zexephon his Account for his + gained 3:6:8| 
* — 2 — 3262686 


K 2 


— 
— 


* — — — 


—— — — —— — — 


— wt aero . ——— re. — —— - ——UU— ͤ RAA Xx A (AO ea 


—— — — — — — 2 712 2 — 
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- _ 
— — — 
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—— —u— 


—ͤ—— — — 
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— 
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— 
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— ere —ͤ—— oe oe AW... 
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R ů— ů — —¹—ä——an . —!ñẽkJt !. 
- 
- 


September 4th, 1758. 


— 


2M 


— in Company with John Daxoſen and Peter Zeuephon 
[Conch a Third) Dedtor to Thomas Ormond 361. For 


amen. oF if hp * 


: 
1 


| 


„ 
5— 


. 4 


Thomas C Ormond Debtor to Caſh 367. Paid him i in full for 
the Brandy in Company with Jahr Dawyon and | 


** 


— — — H— — H— — — 


th — _ * 


Gn Dre to 2. 3 24/7. wit. 


To Peter Zenephon, received of him for his Third 
Share of Brandy in Company — — — — 


To Joby Dawſon, received for Ditto Share 
= 


* 
i. —_ FEY * 


— — 


121. | 8 | 


* *. 8 ” * _ ” . — 


| 


ioth 
D Debtor to Brandy | in Company with John Dawſon 
and Peter Zenephon 18/. Received for 1 bhd. ſold this 


Day > = pt on en on nn on 


l 


dende Accounts Debtor to Brandy, in Company with 
Deb- Par h and Peter Zenephon, 241. wi 

eter Zenephou, for 1 hhd. taken to himſelf 

Brandy, for the other bhd. * to e. 


121. 


29 


131 
13 


hy © 2 2 - 


—_— 


"ar af in Company with Daw A Peter Zente- 
pben, Debtor to ſundry > John! Tn 

To Jobs Dawſon for his Third of Gains 

To Peter Zenephon for his Third of Gains 


— at Ge o=s 


— — 21. 
. — 2 
— — 2 


— — | 


24 


* 


* * — * 


\ IM September 14th, 1755. * 


150 


"_ —— 8 


4 ——- — 


ge to Cadiz, in — with John * and | 
Pre Zenephon, Debtor* to ſundry. . 2311. A* | 


To Bit. Danſe, for 300 bag. of Whent, at 5 iT 


$4. 
13] To Peter Zenepbon, for 80 Barrels of Spilchevd, . at 75 
11. per Barret = = nn nn 30 ; 
5 Kr for 10 Pieces at7 6. — — — 70 40 
\ 8 7 | — — — 
= Note, The * Goods are ſhipped. on Board the 
Cleveland, Jobn Paſſoon, 2 conſi gned | to Don 
Fe f cars of bet of 
| * out on ag 
A "$4 . 4- 
| : 
— — — — ä 15th —— — 
3 Caſh Debtor to Joh Dauſen 24. Received of Chim, e 
13] make our Shates in the above Adventure equal 
1 IEEE, —— —— — —— — 
13| Peter Zenephon Debtor to Caſh 47. paid "kim to equal | 
3 Shares in above Adventure — — —, — — 
| : 
| 
—_ —————— οenber 20th — —— — 
| 
15 Don Quiet (of Cadiz) Debtor to Voyage to Cadiz, in 
75 Company with John Dawſon and Peter — 300 J. 
The neat Proceed of Ditto Adventure being by the 
| Bill of Sales received this Day, 1334 — Eight, 
| at 47. 64. n. — eee — — — a 
| | 
; | 
| N 


— — ñ.l. ' —_ —  — 


— 


La 


November 21, 17 is. 


* 
\ nn % * 
I — <—S 1 


_ z: 


g — 4 


| | Deos EE hiv „ ene nf 85 | 
Merchandiſe - conſigned. to; Jabs Sxuffwell at Falmouth, 


Abraham Quick, Maſter, vix. a 
To Tobacco, for-2 hhds. Value — — 24. 
To Caſh, for Charges paid at Shipping = oo 


, 


# | (for|our joint Account, he Two Thirds and Self One 
* | Thitd) Debtor to fundry Accounts 25 l. 21. 64. for 
| | 2 hhfs.of Tobacco ſhipped on Board the Joh Galley, } ''/ 


4 on eo 


To Profit and Loſs for my Commiſſion on 25 1.1% 
* per C.. — — — 0 2:6 25| 2 
| 8 | 

3 FR edf4 kid 140. u 17419 nere 707) off \ Pal — 
aof : Deng dcn e eee TR : 
wn nn + 
5 Smeffeavel/ his Account Debtor to Merchandiſe con- 
+ | Ngned to ſaid John Snuffwel! for our joint Account, | 
| ; 16/4. 153. for his Two Thirds of ſaid Merchandiſe — | 16|15 
3 | 
| | . 
3 3 1 3 CA —— — 14 — — 
43 or „ni 1 3419735 iro gl Of Ki 4 | 
510 48 T — Hupe —zoth ieee. n = ü 
11 Bills of Exchange remitted me Debtor to Don 2u:xot of | PE Be 
Ted” ; Cadiz 3007. for one on David Gregory, dated Nowember 
*} | 20th, payable December goth — — — — — [399 
F | 
l 1 
hn December 1ſt ————— ————-|- 
16] Woallcns Dr tor to-fundry Accounts' 3301; for 3 Bales ZE. 
bought of William Jacobs, wiz. rd 
32] To Bills of Exchange remitted me, for the Bill e 
on David Gregor, delivered William Jacobs in memo'l 
| Payment for the 3 Bales — — — — 3001 
3} Tp Caſh paid him in Money — — — — 30 bk 
$30|— 


Mere, The 3 Bales are marked, &c. as under. 

| Nymb. 1. 60 Pieces of Stuffs at 2/, - 120/. 
1 2. 60 Pieces of Duroys at 1/. 105. go 

| - 3. Go Pieces of Callimancoes at 2/. -— 120 


* — — 


330 


| 
15 
13] 


N 


| 


161 


| 


| 


1 — 


. 


-- <> 


11 


I, 1758. 


* : 
" . * :, . . , 
— 1 

* December 

- _ 


4. 


n — 


—e— nw” 


Voyage-20 Cadiz, in Company with John Denon and 
Peter Zenephon, Debtor to 

To Piter Zenephon, Ms Account for his ; of Gains 23 . 

To John Dawſon, his Account for Ditto — — 23 

To Profit and Loſs for my 3 of Gains — — 23 


— 


1 


zoth 


1 
«© 
— — © 1 80 


undry Accounts 69 /. wiz. | 5 


— — — 
4 1 


* 


Bills of Exchange remitted me Debtor to ſundry Accounts 
271. for one on John Paywell, dated December 26th, 
payable at Sight, wiz. 

To Merchandiſe conſigned 
our joint Account ; for my Third of neat Pro- 
ceeds, remitted by Bill on John Paywel/ _ 104, 55. 
To Jobn Snuffwwell his Account, remitted me by 
Bill on John Paywell, for his Two-thirds of 
Merchandiſe conſigned him — — — 16: 15 


| Snuffewell for 


| 


| 


1 


31ſt 


PITS 


Profit and Loſs Debtor to Caſh 70/7. Paid at ſundry Times 
in Houſekeeping, as per particular Book does appear 


ä — 


1 


—_— — 


* 


* 
Profit and Loſs Debtor to Caſh 60/7. Paid my Clerk ſor 


his Salary, Sc. — * — — — — — 


| End of the Jovani. 


1 12407 


New follows the LEGER. 


* r A 
x 


| 0 | 
B, 
| | Broad Cloth — — — 2 4 


Bills remitted me — — 11 
Bills drawn on me — — 11 
Brandy in Company — — 1 4 
Brandy — — „ 15 
4- Balance —— — — — 17 d 


3 


Caſh | | nes aw Sos Bw 

Comamilionrs of cd. — 8 

= a FEED TE” , 5 
E. ' 


; 
1 
N FG) D. " 

| Fobn Dawfoi his Account — 13 
| | 


IT his Account 11 | Holland — — — 5 
+> > gp waged with FT. Houle in Hightree — — 7 


> 


| 5 K. 


od .  % M. 


$1 Linen — —, — — 4 | Moveable == — — =- 
Linen in Company with FJ. - Merchandiſe conſigned Pierre 


Dawſon and: P. bon = 12 Toutin = —— — we oy: 
| Merchandiſe ſhipt from Bour- f 


1. | deaux in Bideford Merchant = 9 

; | | Merchandiſe configned David 

| Cornfaflor == wm — 

| | Merchandiſe conſi me b 

A. Gonſalex WEE — 10 

Merchandiſe conſigned to 7. 
2 — — — — 16 


: 
| 
| 
. 
1 
: 
. 
OY 
| 


Profit and Loſs — 


Tobacco — = 
William Tinde — 


Voyage from [oadenin Ship Moll 10 


Pierre Touzin my Account 
Voyage to Cadiz in Company 15 
J. 
— — — — — 22 


| * 
Jeln Williams —— — 
Woollens — — — — 


| 


| 
| 
[ 
— N 0 
3 n . e 
| 


To William James on Demand . 


To Balance, my neat Stock, at 


E 


44 HO Oro I „„ „ „„%„̃ + 


- — 
2 1 
* * | 4 
4 . : 

- 
* 
1 
* 


| 
: 
- 7 4 
— 1 
- Hi 
4 * Y 
&* 4 ky \ , _ 
Ae TELE. 1453S i: 0 Y 
« & * 4 3 032 F#5 V | 
* 
6 1 4 
* 3* * 7 7 
—— — 
ol 


* 
"> — ow -— * — — 
. 8 Jr * 
Stock. 
” 4 * 
* IN eds 8 


EPP — —_— - r 


9 


By Sugar, 9, hhds. at 67. ea 
BY Raijins, 10 Barrels at 1, 1% 


* 


y Broad Cloth, 15 Pieces, =", 
y Linen, 1 Pfiece—— 
y Mowiables and Bose EA 5 
y Paper, 14 Reams at 1223. 


y Wine, 4 Barrels at 61, — 

y Sergei, 2 Pieces at 4 — 8: 
y Holland, 10 Pieces at 6 — 60 
y Tobacco, 2 hhds. at 124. — 2 


y Jobn Williams, by a Bill on him 3 
y William James, by a Bond 100 : 


y Profit and Loſs, my neat Gains from January 
iſt to this Day, amount to 


n. Ii 

LES ily. 4 7 i 
Williams, abated him — —  — AT" 
amTindel, T am to pay him according i 


r 9% 

To 

Io Ca, being Expences of Houſekecping 70 
To Ca, paid my Clerk his Salary, 2 * 1 60 . 
To Stock, my neat Gais — = — | 114773] 6 


_ = 0 — " % . ,  # 4 us 
P = 
” 


to my Uncle William Bond's Wil. 80 


% * - r $ " 
- | on uh Ay 
— Ad $ 7 rt 
a | 
5 , TELL 104 1 \ p 
© © 4 
O | | 
. 
| | 
— _— —_ _ — o ' ; 
k " j Gas < wil . a * 0 ö 
Nen 7 * teren. af vAl al 3. 13 \ LS ww P 1 
1 — So — „ 1 L AY 9101 Vs lt , 
it | | 
- 


. R — —— . es. — 


ä: K ˙ u — 3 


— 
wy — - 
* 


. ² ;ÄÄ women EA ee ee rt * - 


| 


Profit and Loſs. 


IB Cargo of ditto Ship, given me — 
? my Uncle Witham Bond's WIIlil 
28] By John Neſbit, forty: Comigiionsi — 2 
14 By Merchandiſe conſigned me by Abraham Gonſalez 


03 |; for my Commiſſion — — —"— 2 | 


deanx, my — 


| chant, gained by that Adventure 
by By e configned to David Cornfactor of 


— . cd eo •n»•ꝛ 


y Goods in Company with Fohn Tradewell, gained 
y Merchandiſe _— to Fohn Sauffwell for our 
| J 2 gained — — — — 


of By Ship Bideford Merchant, given mae | = <= | 
5 By ſandry Accounts (ſee ournal )-given me by 


3 —55 ir Company for my The rd 4 a 


gained — wy | 
By Merchandiſe ſhipped on Board the Bideford Mer | | 
: 


London for my Account, gained by that Ad- | 


—_— — - & has —_— On '® 0): OO = 2 Io Cw. 


= - 
— — 
«4 —_— 


\ : s. *% + > 
ET” : „ a 


: 1] To Stock I have in my Hand 
To John Wilkems,- — of him: — eng 
To Praßt and Lofi, given by my Uncle William 
Bond, by bis Will — — — — , 
To Commiſſioners. of the C received a De-“ 
benture on Tobacco — 5 
To John Med, of Cad, received for a Bill 
To Shif Trueiwe, received ſor Freight — | |: 
To Merchandije config nod me by. A. Conſalen, re- | 
ceived for his Te —— 60 14 
———— received for one on Peer. 
Fackſon — — 7 ͥ —ů— — — 8} 210 _ 
0 Goat on wvith Fe: TFradeavell,' re· 0 8 
ceived for.my re. of neat Proceeds '— | 8 150-[— 
o Linen in — with. F. Dawſon and Pete 
Zinephon, received in Part for 20 Piece — 9 3o|—|— 
o Francis King, received of him for Linen inf 


gro Brandy.in-Cimpony;. received fo 
*5 In» enen bs deco received of him 


* Gates. 4 — — —— — 
— 4 — — 0 4 
A. 


N 


"TIM 
| 3] By Vila James, paid him —- 


ſioſ By Merchandiſe configned to David Cornfactor, for 


30 By Ship Truelave, paid for 4 thereof — — 
20|By Tobacco, N for Duty, &c. — 
1 


nadel, paid him 


280 B/ Job Neſbit, paid for Kerſeys ſent him — 
By Merchandiſe ſhipped on Beard the Bideford 
Merchant from Bourdeaux, paid Wages, Oc. ö 
Charges paid at ſhipping — — — — 
26|By Merchandiſe conſigned me by Abraham Gonſalex, 
paid for Cuſtom and Charges — — — 
200 By Wine, paid Chatges on — — — — 
21}By Merchandiſe conſigned me by A. Gonſalesz — | 
18}By Bills drawn on me, paid Bill to Peter Zeno,| | 
| dated June thergth © — | 
By Abraham Gonſalez his Account, paid at ſhip-| 
ping Goods for him 
By Goods in Company with John Tradewell, paid 
= my t Share of 200 Pieces of Barn{aple 
tuffff— ; 


By Linen in Company with F. Dawſon and Peter 
| Zenephon, paid for my Third Share — 


8 
0 


5 


] 


| 


By Thomas Or mond, paid him for Brandy — 
By Veyage to Cadiz in Company, paid Charges on 
ſaid Voyage — — — — — — | 
By Peter Zenep bon, paid him to equal Shares of 
Voyage to Cadiz in Company — | 
ah 195 carrier} to Account of Caſh in Caſh- 


To Stock — I have, at 64. 


1 Sugar. 
| 
To Profit — Loſs, aue 


1 4 


— — — —— 


— <4 „ 


To Sock —T have, at 1]. 10. — 


N - - — ———— 


— * 


1 57 — 


4 Broad Clatb. ; 


[To Stock — 1 have, of Numb. 2 — 
| And of Numb. 6 — 
To Profit and Loſi, gained — — — 


7 E : N Linen. a 


To Profit and Loſs, gained | — 


ws 


@# © 3 4 atalld 


. 
- * 
— — — 
4 2 : | 
2 1 1 = « 
* — _—_ * . — - * 
* 7 . - : 


r 


Moveables, Sc. 


om _— CC OR, 


Paper. 


To Stock — I have, at 1227. — 


Td rect — for esel Mans 


Crediter. 4 
2 — — — - | N 
4 ar. 
1758 | Sug hae R.] J. „ . 
March | 6|By William Tindol, ſold him at 74. — 93 63 — — 
i "PT: 
f 13 
» 2 2 choad eto * * — r — lf 
i758. | | Rai ins. . * 
758. fi iy 
December |, 10 BY Balance, at 11. 104. per Bartel — | 10 [17] 15 
8. Broad Cloth. | | 
17⁵ 0 [Pces, | 
April las BV Jobn Ne/oit, ſent him of No. 6. at 24. 10 
December 310 BV Balance, remaining of Ne. 2. — 5 
\ gs 
N 
1758. Linen. | 
ce. 
March | 6|By Wilkiam Tindel, fold him — x 
| 
8 Le anon atonether coli 
17538. Moveables, &c. 
December |; t|By Balance, remaining Houſehold Furniture, 
Ee. to Valge of — — — — wy 1 — 
— & * — — 
17358. Paper. | 
a ms 
December By Balance, remaining at 127. — 


M. 


141 


| | | hhds Bar. 
" Faruary | 1| To Stock — 1 heve at 64. — 24 34 
Ju * To ſucfiry Accounts, for — — | 17 | — 
| { 
5 | 
a — * 
1758. SCrges. | 
| Pces. 
December |; 1 ag 5 . and 175 gained — — * 
- | 
Holland. | 
Pces, 
1] To Stock — I have, at 6. 10 
To Profit and Loſs, gained — — — | — 
| 1 my” * 
| Tobacco. | 
ahds 
To Stock — I bave, at 124. — 2 
20 To Sungry Accounts, as per Journal, 2 300 
8 4 303 
1 — 8 
* 
Jobn Williams. 
To Steck — by Bill due 2th of this Month — 


8] :Iqj——=j—= 
1 
[1844|—|— 
ft 
ö 
4 | 
ö þ 
et 
0 4s 4 * 


Creditor. 


— 3 — — 
December 31 Ey Balance, remaining at 6. 212 7 
And — — —— — — | 17 — 
62 % 
£1 
| L | 
— 4 — — 
| 
1738. | | Serges. 


| | 
March dh William Tixdd, fold him at; — | 2 | 
* 4 ö 


as . — n , 


1 


1758.1 | Halland. 


| Pces 
September 14 By Voyage to Cadiz in Company for == 10 
p * — * — — 


8 — = . 
e ee 2 
| ' hhd- 

April ſio By Merchandife configned Pierre Touzin for 

2 my Accun:——— — 300 

. By Commiſſioners of Cuſtoms for Debenture 

on ſaid 300 hhds—— — — | — 


November |21| By Voyage configned to John Snuffavell for eur 


ö Account lor == —— — — =e 2 

| WEL 

a & 

E 14} £ — ͤ— —— 8 > 

1758. | Zebn Williams. | 
Fanugry 9 By Caſh, received g/. and abated him 27/. in 
aA ==—==—=== == || wk 

UA rr 


M 2 


Debtor, 


1788. William James. |. 
R 
January i To Stock — by. Principal of a Bond dated the| | 
| uit of June laſt, and payable this Day — | 
To Stock — by Agreement, payable the 22d off | 
December next — — — — — i $57” 
[To Cath, paid him to balance this Account = | | 13|—|— 
'_ - ; | ak" "Sas as 
| 3g Zi 
N . | þ þ 
1 BRN 1 
1758. Ship Biaeford Merchant. 
January 10 To Profit and Loſs, given me by my Father | 2| ggo|—|— 
March po ny paid for Wa — — — | 4 40 * 
Decergber 50 To Profit and Jeſi, gained per Ship — \ | 81 1101 
; 8 
— — 1 9 7 — — 
| | [Voyage from Virginia in Ship Bidęford 5 
1758. Merchant. , 
Jaruary 10 Fo Profit al Leſi, for Cargo of that Ship given| | | 
1 | 
| 
N — — — — — wo We 
1758. Ship Truelove. 
January 300 To Cab, for + of ſaid Ship bought of * * 
Gregory and William " vary — — 2] 2zoo|—|— 
December |31| To Profit a Loſs, gained — — — — | ?| 50 
250] 
. | | 
% 
, 
MESH 


Creditor. 


— 


1 


| > — — — — 


William James. 
By Snck — Lowe him on Demand — — 


: : 


— th —_— 
— 


— VE. x 
: 


Ship Bideford Merchant. 
By Tobacco, for Freight 


By Balan 
in 


3y Merchandife ſvipped from Bourdeaux, for Freight | 
ce, remaining the Ship which I * 


* 


> My 


Voyage from Virginia in Ship Bideford 
Mer chant. 


4 


By Tobacco, for her Cargo brought Home? — 


[3 


By Caf, received my Share of Freight | 


Ship Truelove. 


By Balance, I value my 4 of * in — 


Debror. 
* 


6 0 122 : 
1 14 | lion Bend? by TT TEL 
i * Si}; | 
1 | 
— I | 
. - — 1 15 
N 4 q q 
Ebip Moll. ih 
| fit | 
Yu 1 
"| Per ant Let _ my Undef | 
11 2 oh Bond, by 1 — — — 1431680 —— 
0 Profit ani le. gained per Ship 21 25 .—.— 
12182255 
— qv | | — — 
Fi * 70 
> 4 1 es. 4 | +} 4 
— * N 
8 1 F321 . ' ' 
"2755: _—_ William T Tindell. 14044 


To dene 122 as par Journal — — 131 80 —— 


* T 
5 
. 
* 
. CY > « — 
1 
1 2 


1 N 8 ar pil! 1+ © 
| Th 3 Ez 1 
TE | 
— . 1 + . 
ann. 4 I * — — — kw . 
a (7 21881 * 


| | | | Merchandife confieved Pierre Touzin of | SB 
2788. . - Bourdeaux, for my Account. 443 
12 if; | 


Ane 10 To Toboreo, for 300 hd. — 17200 
I JTo Cap, paid for Portage, Sc. =——i 00 | | 


gs Ry 4[1787]|—|— 
re ine Iyh gre! by an Adventur | 2 313.—— 

44 — 

292 . : —— . 

1 i | | 

4 11 [4 

1 Io 1 

= 1 it 


Creditor, 


Aale in Arbe. a) 
„ Balance, I Lis the Houſe ia 
| 4 


Ship Moth. 
| 20{Ry Wine, for Freight of 17 hhds 


William Tindell. 


By Prof 
Uncle Milian Bond's Will 


zieh Balance, I value the Ship — — — 7 


and Loſi — U am to pay him by Ly : 


— 


* 


n Tris, ay decones, for 


the neat Progeeds of zoo hhds, 
he hae = r _ < 


_—_ - 


—— 


Merchandiſe configned Pierre Touzin of 
| Bourdeaux, for my Account, 


; 


: 
4 #1315 , 


French | 
Crowns. f; ||; 
490580 


EW s 


* * — © = ,4 E = 
, 
— : : 
Debtor. 


— 


4 


4 


Commiſſioners of Cuſtoms. | 
400 To Tobacce, for Debentare on $00 hhds — | 4 


þ 


_ | 


| 


1 


200 To Bread Chth, for 10 Pieces of Numb. 


[3 


8 


John Neſbit of Cadiz. 


6, at 24/. ſhipped per his Order on 

Board the Jane Galley, Sealove Maſ- 

ter = — — — —2 — 24001, 
To Ca/b, paid for 30 Pieces of Kerſeys, 

and Charges, ſhipped in ditto Ship 60 
To Profit and Loſi, for my Commiſſion 7 : 10 


— — — 


4 > * —_—— a 


4, 


— 
wk. . —_ 


— 


307 


” 
* 


fn 


| Pierre Touzin of Bourdeaux, my Account. 


F > 2 E. 4 


To Merchandiſe configned him for ms | French 
Account, for neat Proceed of [Crowns 
| 300 hhds = — —  — — ,} 105cc 


Cr editor, 


TAY * 


Commiſſioners of Cuftoms. 


1758. 4 | 
, | 44. 
Ma 9 By Cab, received the Debenture of 300 hhds. | 9 x 4 
K | 
| | 28 
ö N 1 
— — — — 
. F | 
1758; Jobn Neſbit of Cadiz. 
| 
May 300 By Caſh — received in Ex- pamſh Piece: N i 
| change for a Bill which . of Pf Eight. 
I have drawn on him, for — 15372 | 5] 397. 
| | 
$ FIÞ 4.4 
| 
| 
1 . 
3 1 1 E *. ws 
| | — | & 
1758. | | PierreTouzin of Bourdeaux, my Account.| 
June 2 By Merchandiſe ſhipped on Board the | French | | 
Bideford Merchant from Bourdeaux, |} Crowns, 
| for a Cargo of Salt, cot — — | 3375 | 5} 67 
December b. By Balance, due to me — — — | 7125 71425 
10500 42100. 
| | BIT 


Debtor. - 


M0 
| — 
44 Merchandiſe fhipped on Board the| 
|. | Bideford Merchant from Beur-| || 
I75 8. | Aeaux. French | | 
E.! Crowns.|R] 4. | 5. 14. 
June To Pierre Touzin, my Ae for 'a | 
| Cargo of Salt, cot — — — | 3375 | 5s] 675|-|- 
EA To Ca/h, paid on Arrival of ſaid Mer- 
| | | Fhandiſe, for Wages, Sc. — — | — [5] 30 
1 To Ship Brdeford Me: chant for Freight | — | 5| 50 
December To Profit and Loſs, gained * this Ad- | | 
| Venture — — — — — — — [5 
| ” 4 830 N 
3 4 * ka 4 + OS Ge ES als 
1758. John Emerſon. 
Jus 6 To Merchandiſe ſhipped on Board the Bideford 
. Merchant from Bourdeaux, for the Cargo of 
Salt ſold him on Ship-board — — — | 6] 830j|—j|—- 
| | 
| | | | 
1 * 88 ny 
II 5 [1544 
I [Merchandiſe configned to David Corn-| | | 
Tl | fattor of London, uu my Account. | | 
| Jane fi To John Emerſo gy ppg 
ro — * at ſhipping 2000 Buſhels of 
| OE JECTS 
December | 32 To 12 Loſs, gained by this Adventure 
b— 


Ceditor. 6 


4a 


| IS | 1 GR . $ 
| Merchandiſe ſbipped on Board the Bide 


* — — ＋— - _— _ 


ford Merchant from B:urdeausx. , 


z 


Ry. Je- Emerſon, for the Cargo fold him o. 


3: 
1 To | 
1788. Jobn Emerſon. * 
II ber a Bill on him for 4004, and for Iniuranc 
Io... —— — — 
December 31 By Balance, due to me — — — 4 
: Be 
.* | 
' | [| Merchandiſe conſigned to David Corn 
1758.] '| fattor of London for my Account. | 


Proceeds of per Contra — — — — 


By Voyage from London in Ship Melly, for neat 


Debtor. 


5 | | Merchandiſe conſigned me by Abrabam F. 
| Gonſalez of Amſterdam, for bis Ae. 
1758. count. J. Sch 


Jun, [26| ro ce — Paid for Cuſtom and Charges of| | 
60 1b. Weight of Bohea Tea, and 20 Pieces 


| of Holland; (brought by Ship Sealove, Hadley| | 
SS. Gs. aw ow, aw ew. ew a 5 
2. og ons yard at ſipping his 20 Pieces of Hol- | T- 


| 
| 
N 
| 
i4]To Prof an Loſi, for my Commiſion — | 8] 28 
Iro Abraham Gonſalez his Account for neat Pro- 


W 
f 


* 
4 
F : 
1 
| * 
* " 
- 1 2 * — * D _ 4 : 4 
— — 
— . — —— 1 | 2— 


14 | 
1788. . Voyage from London in Ship Molly. 


July | To Merchandiſe con/ to David Cornfuctor of 
| London, for neat — of my Adventure 
De 0 
. = - mh 
* | 
1 | 
— - 4 — y _ = m REIT — — 
1738. Abraham Andrew of Briſtol. 
i To Merchandi/e configned me by Abraham Gonſales, 


July |3 
| for neat Proceed of ditto Gon/alez's 20 Piece: | . | 
| of Holland — — — — — — 7] 210|—[— 


Credilor. 


"IR 1 8 8 


Lare 2 * | 


| | Merchandiſe conſigned me by Abrabam 
I] Gonſalez of Amſterdam, for bis Ac- 
\ 1758. | | count. rage 4 


FR. | IR] 1 old. 
Tub |*"|By Cab — received for 601b. of per Contra | | | 
| | Tea — —= — ? — — —_ — | ' Shag 
31 By Abraham Andrew of Briftel, for neat P BY, | | | 
= FI ceed of the 20 Pieces of per Contra Hol-| | | 
| | land = — — — — — — || 7] 210pj— 
- * |] 222) bw 
— 
] 
— q | | 
: | 
( 1 | i 
— — — 4 — S- — > —— | LS 1 


- ; 
1758. | Voyage from London in Ship Maly. 1 
July fꝛcſgy Wine, for 17 hhds.——— — [7870 


. | 
— — nn nn nm nmr — — 
1738. Abraham Andrew of Briſtol. 
| = 
le. | 


By Bill; remitted me, for one on Peter Jackſon | 7 * — 


Debtor, 


ind AM. ARC 


\ = 
— — 2 


waar ge 222 ow 
. 


Ly 


22 rr 
* 
— 


1 37 38. Bill 1 9 Exchange remitted ,, 
qi 
gj iſro 2 bow, for one on Peter Jackſon, 
ik 4-9 payable in 10 Days — — — — 
Kowember \ 30 To Don Qui xot, for one on David Gregor, hd 4 
=_ 14 November 20th, payable December 40th — | 
December 30 To ng” Accounts as per Journal, for one on}. 
ET © HL Paywell, dated December 26th, payable 
" 1 | FAS ok e. 
# 2 D | „ ö ö 
| | 1 | 
= 144 | 
3-4 i if | 
ln | 
{ | t | . 25 —_ 
— 1 ee T7 = _ — SY — 
171 
Een Araber FS of grep bi 
1788. Account. 

1 13 | 
4 ro Bills gan on me, for a Bill to Pete au 
| dated i5th June laſt — — — — 

| 20 To Anthony Fox, for 20 Pieces of — 
5 | Stuffs, conſigned to Don Blau at Leghorn, 
* | per Ship Sa//rvell, Nimb/r, Maſter — — 
| Iro ca, paid Charges, Sc. at ſhipping above 
ö 8 | | Stuſts — — — — a — — |. 
| * * Fs 4 ka * 4 
= MI: | 
1 | | | \ | p (24 \ a» * 
FIT 'k wm OI OY 
1758. | Bills of Exchange drawn on me. 


a> Caſb — paid Bill to * Tow, deted 1 * 
June 


537 


100 


| 


i & as 


| 
CY 


- 
* 
- 
= 
. = 
—— — 


Bills of Exchange remitted me. 


r 


vember 20th, paid William Jacobs — — 


i By Woollens, per Bill on D Gregor, dated Ne- 


31] By Balance, remaining, a Bill on Paywell, 
dated December 26th, A January 


0 
4 
| 
4 


14 By Cafe, received of Peter Jacen for the Bill 


{ 


— 


Account. 


Abraham Gonſalez of Amſterdam, his 


14 B Merchandiſe conſigned me by Abraham Gonſalex, 
| being the neat Proceed — — — — , 


81 141 


— Ix 


8 Max 
LI 


Bills of Exchange drawn on me. 


dated 15th June laſt, due 18th Aut — 
a | wt a 


5 


By Abraham Gonſalex, for Bill to Peter Zeno, 


| 


1758. 


| 


; 
þ 


December 


* 


| 

| 
4 
+ 
| 

| 


Anthony Fox. 


To Balance, due to him — — — 


" a _— ad | —_ a A 


" eee 


To Caſh, paid for my half Share of 200 Pieces 
of Barnſiapie Stuffs in his Hand | 
To Prefit ana Leſs, gained — — — — 


—_ , FOR 1 — . * * ASC 


Ditto — 


— 


9 „ 


| 


Linen in Company with Fobn Dawſon| 


and Peter Zenephon. 


To John Dawſon his Hecount, for kis Third Share 


LINE a Sat Lies ow. 6 


To Peter Zenephon his Account, for a Third of 


To Caf, for my Third of Ditto IS 
h es Dawyjon his Account, for bis Third of 
ains — 
To Peter Zenephon his Account, for! his Third of 
Gains — 


To Profit and Loſi, for wy Third of Gains — 


9 N —— „ * 
d . * N 


2 
o 0 Oo . 


1 1 & 


1 


r 


Crediter. f 


wy — aig X 2 | | 
8. | Anthony Fox. 3 
5 | * Rf /. 1. 4 
Auguſt 20 By Abraham Gonſalez his Account, for 20 Pe 
2 of Barnflaple Stuffs — — — — | 2 — 
Ai. 
| | 
| | 
1758. | [Goods in Company with Jobn Tradewell.| | | 
| : 
Auge zol BV Ca — received for my neat Share of per| | | | | 
2 1 Contra Stuffs — — — — — — 8 3 
| 
1 
NR 2 eee A 


N 


| aud Peter Zenepbon. 


By Cab, received in Part for 20 Pieces 
ſold Francis King — — — — 301. 

By Francis King, Yr remaining Part of 
ditto Linen — — — — — 20 


C 


Linen in > Gam with Jobn Dawſon | 


- 


— _ 


—jyͤ— — - - - * 


— 
= 
-— _ — ES 


——————_— 
— — X tm ͥ—wmiůi m ¼mö—— 


2 — — ——— 


Debtor. 


* 


——— 


| Jobn Dawſon his Account. 


| To Balance, due to him — bo Sts the 


37 
| 
' iS 
| | 
1 
I 1 a 
1 | 
1% 
18 
if 
| 
1 LY A % 
SELL. 6 OF 5 PO 
| | | Peter Zenepbon his Account. 
I To Brand 1 for 1 hhd. taken to him- 
Iro Ca&, paid him to equal Shares of Voyage| |: 
HR ern Ban of Varany.l| 
11 ro Blu, od was — — — - [7] 
io | | 
| | 733003 * 
| 1 
| | . | 
| 


editor. 


1 
3ifBy Linen in Company with him and Peter Zenephon, 
for his Third Share. of 20 Pieces — — 
3085 Linen in Company, for his Third Share of 
g|By C24, received for his Thi:d Share of Brandy 


John Dawſon his Acco unt. 


ans ns: ( ee ew os 


in Compaty — — — — — — 


By Brandy in Company, for his Thi:d of Gains 


140 By Yoyage to Cadiz in Company, for 300 Buſh s 


of W heat — — au — — — 
By Cafe, received of him, to equal Shares in 

Voyage to Cadiz in Company — — — 
By Yoyage to Cadiz, in Company, for. his Third. 


of Gains = — — — — — 


| 
| 


1 
1 


| 1 
a. . 
- 7 
9 
1 
to). 12 
10 2 
11 2 
13] 23 
/ 130 


8 „* — —— * * th... th. — 


Peter Zenepbon his Account. 


B y Linen in Company with him and John Dawſon, 
' for his Third Share of 20 Pieces — — 


355 Linen in Company, for his Third Part of | 


c ͤ ͤ „ i, 


By Cafh, received for his Third Share of Bran- 


| dy in Company — — _ — =—  — 


By Brandy in Company, for his Third of 


— — — — — — — 


| 


1 $i Debtor. 


'1758.| | Francis King. 


September 20 To Linen in Company with Jobn Dawſon and Pe-| | 
ter Zenephon, in Part for 20 Pieces fold him | gf 20 


— — 1 — | 
— | 1 


—— — — — — — — X i 


Brandy in Company with John Dawſon | 
1758. ö and Peter Zenephon, each a Third. : 


1 


| ) 
September | 4 To TRE Ormond, for 3 hhds of Brandy at | | 
124. — — — = — — — Ic 3 — — 
i To John Dawſon, for his Third of Gains — 1 
Iro Peter Zenephon, for his Third of Gains — 2—— 
| [To Profir and Leſi, for my Third of Gains — |1o] 2 
* ; 1 
42} —|— 
1. — — 
— I — — — — — — 
1738. Tbomas Ormond. 
| 
September 8 To Ca — paid for per Contra Prandy — 10 36]|— Py 


Credilor. 


— —_— 


Francis King. 


3 By Caps, received of him, for Linen in Com- 
ae Forte 5 SAT wane ; — 
| | 
| 
| 
| 


Brandy in . with John 


| Dawſon and Peter Zenepbon, | 
1758. each a Third. 
|hhds 
2 ; September DV Caſo, received for — — — 1 


110 B5 Peter Zenephon, taken to himſelf — | 1 
By Brandy, taken to myſelt — — I 


1758. | | Thomas Ormond. | | | 


By Brandy in Company wvith J. Dawſon and Peter 
Zenephon, for 3 hhds. bought of him — 10 36.— — 


O 


— 


r 


Brandy. 


| 
Y 


IS 
| 


bbd.[R. 


. 


3 . 
5 1 
FIT. 18 
I Page 10 Cadiz in 9 with Jobn | 
II Dawſon and Peter Zenephon, each a | | 
17 58. | Third. | | 
September 14 To John Dawſon, for 300 Buſhels of Wheat | Fin 
To Prater Zenephon, for 80 Barrels of Spilchers | — 
o Holland, for 10 Pieces — — — 70 —— 
Iro C2h, for Charges paid by me — fi} 6 
December | 1]To Peter Zenephon his Account, for his Third} |, 
- | of Gains — — — — — | | 23 
o John Dawſon his ee for kis Third| 
of Gains — — —— — | 23—.— 
o Profit and Leſs, foo id my Third of Gains 1 0 23 —— 
300 .— 
33 "4 i 2; 2 
1758. Don Qui xot , Cadiz. | 
* 2 1 
November 20 TO Vage to Cadiz in Company | Spaniſb Pieces. 
1 for neat Proceeds — — 1334 M] 300 


— , ę ̈ I. RE. —©”« 


* *** * 
„ err em. th = ks R * * 


Voyage to Cadiz in Company with Jobn | 
| Dawſon and Peter Zenephon, each a 
1758.] | Third. 


November [zo|By Don Quixot, for neat Proceeds 1334 Pieces 
of Eight — — ! — — — 


——_—___ 


- 
o 
: * 


1758. Don Nuiuot of Cadiz. 


Nowember zo|By Bills of Exchange remitted | me, for one on 
David Gregor, dated November 20th — 


4 


þ 
| 
/ OS & 
d 
| 


2 


— 


mathe. 


: 
we 


ö 
f 


5 
| 


1 
I 
| 
| 


— y 


at Falmouth, for our joint Account, 
viz. he'/Two-thirds, and Self One- 
third. 


h 
To Tobacco, for 2 hhds, ſhipped on 


Board the John Gally, Buck, 
Maſter 3 — — — 2241. 
To Caßb. paid Charges — — 1 


i Profit ana Leſi, for my Commiſ- 


ſion on 25 J. at I per Cent, — o: 2:6 


* Profit and Loſi, I have gained by this Ad. 
venture — — „„ — — 


— — 205 — — — — —„- — — 


Jobn Snuff well bis nen, 


To Merchandiſe conſigned him for our joint Ac- 


| ccount, for his Two-third Share of {aid Goods 


— _— 


| | 
Woelleas. i 


3 Bales, \wiz. for 
Numb. 1. Stuffs, at 24. per Piece — | 
2. Duroys, at 1/4. 10s, — — 
3. Callimancocs, at 214. — 


To Sundry Accounts, (as per Journal,) foijPces. | 


| 
Mer chandiſe conſigned 10 Jobs Snufſweli} 


0 
* 


TITTYF 


_— 


. e. * 


nw," 
l 


| rants conſigned to Fohn Snuffwell| | 
at Falmouth, for our joint Account, 
II | viz. he Two-thirds, ant” Self One: 
1958. | | third. 4 RY 
42 Ws © 2 2 | — N 
November |z1|By John Snuffavell his Account, for his 'Two-þ 


— = 


thirds Share of per Contra Adventure — [12] 1615. 
December zol By Bilk of Exthange remitted me, for my Third“ 
e] of neat Proceeds of per Contra Tobacco - [13] 10 5 
| 4 | 4 _ 1 3 1 * 85 
. , 1 27 OE ds, 
4 LL — —— 
14 5 þ | 
F | | 
|S | 
; 
L] 5 . [| || 
2 .. FE — * nn IT EY" > © bac ial * 21 | — 
. | s - : g . 
1758. Jobn Snuffevell his Account. | | 
6 "WP , 4 , . | | | 
December ze Billi of Ert hange remitted me, for one o Fobn|- | | 
„ Paywell, dated 26th December, for his Two- | | j 
thirds Part of Merchandife configned him 13]. 100 5— 
. | | [ | 
I * | ö 
vf SOS 
| | i | 
|  Woollens. il 
By Balance, remaining 3 Bales, viz. . | 
Numb. 1. Stuffs at 2/. per Piece — | — 
2. Duroys, at 1. 1o.— — 
7. Callimancoes, at 24. — 
. — 


* 
» : ' 
- | * 4 
/ 4 
* * yy — . 
; . 
1 N 


þ 
' It 12 , . ; 
| 1 51. 141 "i +... : TE Ls | . 4. 1. 4. 
o Ca , remainic 0 ought f. the Caſh- ? 
Freer, e. 
* Jo 4 Raiſins, — 10 Barrels, at I. 105 1 | Of 4. 
per Barrel — — — — 2 | & 15 — 
| | To ' Broad Chth, remaining of Numb: 2, 1 a 6 
j' Pieces rr, 4 48.—— 
| To Moveabler, remaining, Houſehold Furni 11 een 
ture, Ce. to Value oT᷑xf en 4 t5oſ—[— 
| To Paper, remaining 14 Reams, at 127. per| | . 
6 Ream — — — — — — — 4 8] 8þ— 
o Wine, 4 Barrels, a 6  o- — HT 
| — — andi7 hhdscoſt — — — |5 baoſ—ſ— 
| Ship Bideford Me: chant, valuedin — 6 — N 
| Ship Truelove, | value my Jin — — 6] 200ſ—ſ— 
| To Houſe in Highſireet, valued in  — | 7] 8 
Ship Molly, I value it inn — — 7 80|—|— 


Pierre Touzin, of Bourdeaux, my Account, 
due * me 5125 French Crowns — — | $1425 


Ir Emerſon, due tome — — — |.9 100. — 
1 4 of — — remitted me, for a Bill onf | |. 
Jobn Paywell, dated December 26th, payable] | | . 
3 January next — — — — — f 27— 
0 Braxgy, cemaining, 1 Hogſhead  , — - | | JT 
| o Woollens, remaining Bales, vis, © i 58 1 3% 
| Fa 1, 60 jeces, tuffs, at 2/. per Piece| | 120 — 
1 * pe 
2. 60 Pieces, Duroys, at 1. 10. | 99 
ö 3. 60 Pieces, Callimancoes, at 21. 6 120|—|— 
| — — 171 — — 
by Proof | [749] 3] + 
g 11 — oa py _—— —— — — / 
F 1 / 
„ "a IF} 
l | tes | | 
r Fa 01 Ti 
Mi ” & 5 f 8 
e ps" ob l 
r if 
- 35 E. 6 ! ＋. , 1 
| 7 af : 


— 


KOOA RY Dart. nt tn 


— 


- - 
. ” 
* E. 
92 


- Fat, due to him — 
"fohn-Dawfen his Account, due to 


- — — _ «+ Suu ome am 4 . 


— 
— 
. 
= 
9 


= 
— — —„—— IR —— 232 
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be Form of the CASH BOOK. 


Caſh Debter. 
o Account of Caſh in the Leger, being the Ba- 


— | 391115] 4 


— 
% 
—_ 


0, 1 
- 


lance of that Account — 


. .A4 


. 


The Form f the CASH BOOK. 


_ 


— 


Per Contra Creditor. 
By . Merchandiſe configned J., Snffeuell, "our K. 


count, paid Charges — — — — 
By Voi, paid . Facols — — — 
By Profit and Laſi, for Houſe — 
By Profit and Lo/s, paid Clerk's Salary, c. 
By Balance, remaining in Hand, carried to the. 


| Balance A t in the Leger + | 
4 90 = way'4o bo N 1 9 — BY | 
\ 1 be- buys ? * 1 , | * 
N 3 4 Nes 1 5 id 175 ITE  # . 
i : 117 . 
4 J 4 | 1 
GR 
| 1 \ 0 7 4 
| | ö 
[| 9 17 
2 } 4.9 
| F | | 
«4 | — * — —_— — * — — 
14 3 Mo 
4 | I I 
i 4 1 Ti 
1 f 2. | 
' 0 
» # | | 


- . 


2 
- 
| F. 
* 
. 


s © >, a Cl 5 : / wow 


Y — — —— cc ———_ﬀ_ 


«© 


I 
x 
| 


| . — By the Balance Account in 


{| ICH APV | | Gor 


an EXPLANA TION of ſome peru Caſh 

R the Set of Books Number II. | 
|; 

| 66, N The Inventory, the only. Ning 5 Ex- 

planatiog is the Article, concerning Villiam 

Leger 

71. it is ai I owe him 137. but 11 turn to 


mn. Account of Villiam Jones as is there directed, 4 


1 any that he does not at preſent owe me any 
ng, the Obligations not being at preſent in Force; 
hereas I now am abſolutely indebted to him 1707. 

ſo that he may demand 1701. immediately; and 
herefore, it is proper to enter in the Waſte-Book, 
hat he owes me 1571. at ſuch Times hence, and 
hat I owe him 170/. on Demand; ſo that I ſhall 
7 e a clear State of his Account, in the hew Books, 
hout having Recourle to the old. | 
67 January 9. Here, as Thave” to take gl. 

4 full for the whole Debt of 361. John Williams muſt 
aye Credit for the whole, and conſequently Caſh 
uſt be Debtor for the 91 received, and Profit and 
fs for the Money loſt, viz. 36 — 9 21. 

8. January 10. As the Ship Bideft erchant 

s how my own, though on the Sea, 1 may make i: 

ebtor, and Profit and Loſs Creditor 9 50 but as 

o the 7. obacco, it ſeems beſt not to makt it Debtor 

till I have it in my Poſſeſſion, but to - wi Voyage 

from Vi irginia in Ship Bideford Merchant De tor, and 
ruſit and Loſs Creditor 1 gool. BY 

9. February 20. The Voyage from Virginia in the 
1 Bideford Merchant was made Debtor| for the 


go; therefore, as the Voyage is now pefformed, 

t Account muſt have Credit, and con quently 
= Tobacco muſt become Debtor, or ec e 8 
| it in its Stead. Here it may blerved, 


that 


Remarks: 


thar though the Veſſel is my own, and ſo the Freight 


may be ſaid to coſt me Nothing; yet, to know what 
get by my Veſſel, and what I ought to have for 
the Tobacco when ſold, it is proper to reckon- the 
Freight of the Veſſel ſo muc 


lend it to another Merchant for the like Voyage: 
And then it follows, that the Tobacco muſt be made 


Debtor to the Veſſel for the Freight; and to Caſb, 


for the Duty, Portage, Keyage, Wages, Cc. and 


conſequently, the Veſſel, and Caſh, Creditor by Ta- 
bacco. 


70. May 30. As this is the ſame to me, as if 


Jobn Neſbit had paid me himſelf, I muſt make Cath: 
Debtor to John Neſbit. 

71. June 6. Here, as the Salt was not brought 
into my Cellars, nor entered in my Leger, I need 
not ere& an Account of Salt, becauſe, if I did, it 
muſt be immediately diſcharged ; therefore, it will 


be more compendious, only to make the Perſon that 


bought ir, Debtor to Merchandiſe ſbipped ou Board 
the Bidefors Merchant. 

72. June 0. Here, as the Corn was ſhipped off 
as ſoon as bought, it is not already mentioned in 
my Leger, and therefore I need not erect an 
Account for it; becauſe if I did, it muſt be 
immediately diſcharged, as the Goods are ſhipped 

off, Therefore, I make Merchandiſe conſigned. 
to David (Cornfaftor of London for my Account 
Debtor to Fohn Emerſon for the Bill drawn on 
him, and for the Premium due to him for Inſu- 
rance; and to Caſh for the Charges paid at ſhip- 
ping. 
- 3. Fuly 10. Here, as my Factor has immediately 
ſent me the Value of the neat Proceeds, there is no 
Occaſion to make him Debtor at all; but to make 
Voyage from London in Sbip Molly Debtor to Mer- 
chandiſe conſigned David Cornfactor. 

74. November 21. Here, as I ſend Goods con- 
ſigned for my Correſpondent, who. is to have + Share 


as I would have to 


— 
1 ee * —— — — — 
— _ — — — 
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in that Adventure, the Merchandiſe conſigned to Lin 


muſt be Debtor, in Order to credit the ſeveral Ac- 
counts from whence it comes, And then as + of the 
Riſque is my Correſpondent's, he muſt be Debtor for 
7 of the whole Value ſhipped, Charges, &c. in- 
cluded, | 

If the Rules afore laid down, and the Examples 
in the Sets of Books are compared together, we be- 
1 will not be any Occaſion for farther Re- 


„ Ms 25846 * 4 * 4 2 1 , © +. 0.5 1 + 18 


Note, The two Dots in the Journal to the Leger 
References, ſignify, that the Article to which it is 
placed has been examined: That on the left Hand 
of the Figure is made when any Article of the 
Journal is examined by the Waſte-Book ; and the 
Dot on the right Hand, when the Leger Entry has 


been examined by the Journal. We have 


marked only a ſew Articles in this Manner, becaute 
we would not give the Printer unneceſſary Trouble. 


We had almoſt forgot to hint, that the two Daſhes 


#, in the Margin of the Waſte-Book, are thus to be 
underſtood, v:z. one of them is when the Article to 
which it is placed has been entered in the Journal, 
rhe other when the Journal Entry has been examined 


by ic. 


CHAP. 


_ "WY 
— 


r 
| CHAP. IX. 
Of Comparative BOOK-KEEPING: 


75. HE Books of any Perſon in Trade, more 
eſpecially of Merchants, ought to be kept 
in ſo tegular a Manner, as to have a proper Con- 
nection with thoſe of any other Perſon with whom 
he tranſaQs any Buſineſs : And the taking Notice of 
ſuch Connection is what I here mean by Comparative 
Book-keeping: One Example will be ſufficient. | 
76. Firſt then: By my Waſte-Book, Numb. II. 
it may be ſeen, that April roth I conſigned Pierre 
Touzin of Bourdeaux 300 Hogſheads of Tobacco, per 
Capt. Nauticus, which colt (all Charges till on Ship- 
board included) 17871. but the Commiſſioners of 
- Cuſtoms are Debtor for the Debenture 1001; payable 
in 30 Days; which Debenture I received the gth of 
May. On the goth of Ditto, received Advice from 
Pierre Touzin, that the neat Proceeds of my To- 

acco amount to 8500 Crowns Exchange at 45. per 
Crown, June 2d, Received Advice from Pierre 
Touzin, that he had ſhipped per my Order, on Board 
the Bideford Merchant, Capt. Nauticus, Salt which 
coſt, Sc. amounts to 3375 Crowns, Exchange at 
4.8. per Crown. June th, My Ship arrived with 
the Salt, and I paid Charges, Fc. 80/. which Car- 

o of Salt I fold the 6th of June to Fohn Emerſon for 

30l. Now the whole of this Adventure, fo far as 
Pierre Touzin, my Factor at Bourdeaun, is concerned 
in it, may be ſeen in my Leger under the Accounts 
entitled, Merchandiſe configned Pierre Toutzin, of 
Bourdeaus, for my Account; Pierre Touzin, of Bour- 
deaum, my Account. And in Pierre Touzin, my 
Factor's Books, theſe Tranſactions would appear in 
a Form like the following. Which compare with 
the above in my Leger. | 


WE Debtor. 


1 —_— 
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Of Comparative Bont - keeping. 


EF - Dibtor. 


= 
| — 


SIP - — ms by 4. B of Bi- 


2 deford, for his. Account. 
zol o'Caſh,. paid. Charges-on. 30o hhds. 
-of Tobacco, received per Capt. Nau- 


ticus 


n—_ ü — ( a — 


on 8700 Crowns 
To 4. B. his Account, for neat Pro- 


A. B. of Bide e b his Account. 
Salt, ſhipped this Day per hi: 


Capt. Nautius — — — — 


To Balance, due to 4. B. 


; [To Profit and Loſs, per my Commiſſion = 


2 1. ſundry Accounts, for a Cargo : 
by rder,|_ 
© | on Board Ship Bideſord Mere bunt; 


3 


\ 


Creditor. 


* 


III 


— — 


rchand.ſe 4 43. 2. of Bi-| 


* 

. . * e - 

Anse T. + 
« *1> 


i758 defard, for his Account. 
April 122}By Caſh, received for 300 hhds. of To 
bacco ſold M. Fowrne — — — || 
| I | 
1758 | 4 B. of Bideford, bis Account. 
April [22]By Merchandiſe couſigned me by bim, 


' Nauticus 


for the. neat Proceeds of 300 bhds.| 


of Tobacco, received per Capt. 


500 


„* 
Tm. 
T 


e _ Remark. 

7. Scholium. Perhaps ſome may take Notice, 
that in this Eſſay we have not given the real Value 
of the Goods; to this it may be ſufficient to anſwer, 
that the Deſign of Treatiſes on Book-keeping is to 
ſhew, not the real Value of Goods, but how to keep 
Accounts in a regular Manner. A few other Ob- 
jections may perhaps be ſtarted, but as they are not 
material, they are not worth anſwering; we ſhall 
now put an End to this Eſſay, not doubting, but if 
the Learner rightly underſtands what is contained 


herein, he will not find it a very difficult Matter, to 


keep a Set of Books in real Buſineſs, 


The E ND. 
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PLANE GEOMETRY. 


In which the moſt uſeful Propoſitions of the 
celebrated Geometricians, both ancient and 
modern, are clearly demonſtrated ; and the 


Conſtructions and Uſes of the — In- 
ſtruments explained. 


By BENJAMIN DONN. 


— — — 


0 Odd; 4 verge. PLATO. 


= R E F A C E. 


EOME TRV and Arithmetick, as Plats 
juſtly called them, are the two Wings 
by which the Minds of Men mount up to 
Heaven ;” that is, by which they contemplate 
and diſcover the Motions and FIPS of the 
celeſtial Bodies. 

It is an Obſervation of Plutarch, that · Goo 
adorneth and layeth out all the Parts of the 
World according to Quantity, Proportion, and 
Similitude :” Or, in Solomon's Words, Gor 
diſpoſes all Things by Number, Weight, and 
Meaſure.” Hence Plato, with Reaſon, ſaid, 
© Ord; 4 yiwurrens Gop always acts according to 
Geometry.) 

Geometry taken in its greateſt Extent, in- 
cludes almoſt every Branch of the Mathema- 
ticks ; in which extenſive View, what we have 
faid of Mathematicks in general, in our Preface 
to the Mathematical Eſſays, is applicable to 
this. But even taken in the narrow Limits to 
which it is confined in this Eſſay, it is a ne- 
ceſſary Introduction to almoſt all the Mathe- 
maticks, and the practical Sciences depending 
thereon; for the Architect, Dialliſt, Gauger, 
Engineer, &c. could do nothing without 
Geometry, it being as it were the Spring 
which ſets them all at Work. 

A 2 «© Beſides 


4” 


PREFACE. 


* « Beſides the Aids which every Branch 
&* of the Mathematics derives from Geometry, 
« the Study of this Science is of infinite Ad- 
« vantage in the Uſes of Life. It is always 
« good to think and reaſon right; and it has 
« been juſtly ſaid, that there is no better 


practical Logic than Geometry”, It will 


* 


« {ſerve as the ſureſt Means to give our Rea- 
« fon the firſt Habitude and Bent of Truth ;” 
and will “ teach us to operate upon Truths, 
& to trace the chain of them, ſubtle and al- 
te moſt imperceptible as it frequently is, and 
ce to follow them to the utmoſt Extent of 
« which they are capable. 

« The geometrical Spirit is not ſo much 
« confined to Geometry, that it cannot be 
« taken off from it, and transferred to other 
« Branches of Knowledge. Works of moral 
« Philoſophy, Politics, Criticiſm, and even 
« Eloquence, ceteris paribus, would have 


„ additional Beauties if compoſed by Geome- 


4 to thoſe who know nothing of Geometry. \ 
| 4 


« 7ricians. It ſo ſtrengthens and enlarges the 


% Mind, that, if we believe Qyintilian, it 


«« helps to make an Orator. The Order, Per- 
« ſpicuity, Diſtinction, and Exactneſs, which 
te have prevailed in good Books for ſome Time 


« paſt, may very probably derive themſelves 


« from this geometrical Spirit, which ſpreads 


« more than ever, and in ſome Sort commu- © 


40 nicates itſelf from Author to Author, even 


j 


* Supplement to Dr. Harris's Lexicon, under the Article C. 
eg, collected from Lock and others. | 2 


PREFACE. 

As to the Hiſtory of this ineſtimable Sci- 
ence, we ſhall for the moſt Part pive it in the 
Words of Mr. Thomas Lediard. 

This Science is ſaid to have been invented 
by the Egyptians, on Account of the Inun- 
dations of the Nile. This Reaſon might have 
induced them to cultivate Geometry with a 
greater Degree of Care and Attention, for 
diſtinguiſhing again each Man's. Property of 
Land, after the Overflowings of the Me; but 
Mr. Rollin thinks its Origin is undoubtedly of 
more ancient Date, If we may credit Toſe- 
bus, (of which Opinion were alſo Pliny, Dio- 
dorus Siculus, and Cicero, the Affyrians and 
Chaldeans were the firſt after the Flood who 
applied themſelves to the Study and Practice 
of the. Mathematics. From the Afyrians and 
Cbaldeans it was transferred into Egypt by A- 
braham, who, by the Command of Goo, 
left his native Country, and coming thither, 
found the Egyptians to be of a remarkable 
Diſpoſition for learning mathematical Arts; 
he therefore communicated to them Arizh- 
metick, Geometry, and Aſtronomy. The E- 
gyptians, flouriſhing very much in theſe Sci- 
ences, gave Occaſion to Ariſtotle to ſay, that 
the Egyptian Prieſts were the firſt Inventors of 
the Mathematical Arts, who, by Reaſon of 
their Employments, had ſufficient Time upon 
their Hands for making Diſcoveries in thoſe 
Arts. From hence theſe Sciences were carried 
to Greece by Thales of Miletus, who travelled 
into Egypt for the Improvement of himſelf in 
Learning. He is ſaid to have found out the 
5th, 15th, a. 1 26th Propoſitions of * 

ü 00 
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Book of Euclid, as alſo the 2d, zd, 4th, 
and 5th of the fourth Book. He * to 
obſerve the Equinoxes and Solſtices, and was 
the firſt who foretold an Eclipſe of the Sun, 
and alſo one of the Moon to King Cyrus ; he 
is therefore juſtly accounted, and ought to be 
looked upon, as the firſt Fonnder of the Ma- 
#hematics in Greece. He flouriſhed 584 Years 
before Chrift. (Vide Stanley's Lives of the Phi- 
loſophers.) ä ok 

Thales was ſucceeded by Pythagoras, a Phi- 
loſopher of Samos, who greatly improved and 
adorned the Mathematics. He found out the 
32d, 44th, 47th, and 48th Propoſitions of 
the firſt Book of Euclid, but is eſpecially cele- 
brated for the Invention of the 32d and 47th, 
for which (as Apollodorus ſays) he ſacrificed a 
* Hecatomb to the Gods, He firſt laid open 
the Doctrine of Incommenſurables and the five 
regular Bodies. He was the firſt (that we read 
of) who opened a School wherein Youth 
might learn thoſe ſublime Arts and Sciences. 
Pythagoras was ſucceeded by Anaxagoras of 
Clazomene and Oenopides of Chios; theſe were 
mentioned by Plato and Ariſtotle affirms 
that Anaxagoras wrote a Treatiſe of Geometry, 
and Proclus aſcribes the 12th and 23d Pro- 
poſitions of the firſt Book of Euchd to Oenopi- 

des. After theſe came Briſo, Antipho, and 
| Hippocrates, 


* Hecatomb (ination. from ivariy a hundred, and fs; Oxen) 
was a Sacrifice of an hundred Oxen. S:rabo ſays this Cuſtom 
came from the Lacedemonians ; who having 100 Cities in their 
Country, each City uſed to Sacrifice a Bullock. every Year. 
Some derive the Word from ixarò, and dg a Foot, and hence 
conclude that a Hecatomb conſiſted only of 25 four-footed Beaſts. 
The Month in which this Sacrifice was made is called Hecatom- 


been. i 
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Hippocrates, who are all celebrated by Ariſ- 
totle, for N the Quadrature of the 
Circle ; but of theſe Hippocrates was by far 
the moſt famous; from a Merchant he be- 
came a Philoſopher and Geometrician ; he firſt 
attempted the doubling of the Cube by two 
mean Proportionals, and (as Proclus obſerves) 
was the firſt who wrote Elements, and digeſted 
into Order what Diſcoveries had yet been made 
both by himſelf and others. Democritus was 
admirable in Philoſophy and Mathematics, 
but his Writings were all deſtroyed, (as ſome 
Authors think) by Ariforle's ambitious Deſire 
of having no other Writings but his own read. 
Plato (who is reported to have been a Scholar 
to Theodorus Cyrenæus added great Luſtre to 
the mathematical Sciences : He vaſtly enlarged 
Geometry with great and noble Additions ; 
he illuſtrated and ſet off his Books of Philo- 
ſophy in a mathematical Way, and encouraged 
whatſoever was admirable either in Mathema- 
tics or Philoſophy. Over the Door of his A- 
cademy was this Inſcription in Greek, . Let 
no one ignorant of Geometry enter here.” 

Out of Plato's Academy proceeded a Num- 
ber of Mathematicians ; hence proceeded Leo- 
damus the Thracian, who practiſing the Ana- 
Iyfis received from Plato, found out many uſe- 
ful Things by the Help of it; Theetetus the 
Athenian, who is rendered famous as well by 
Plato's Encomiums (who inſcribed a Dialogue 
to his Name,) as by his own Inventions ; twas 
he that wrote the Elements and the Inſcription 
of the regular Bodies: Archytas allo wrote 
Elements, and his doubling the Cube is _ 

tion 
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tioned by Eutocius; he has alſo the Honour of 
being the firſt who applied Mathematics to Uſe 
in Life. Gellius reports, that by his Contri- 
vance a woeden Pigeon was made to fly; he 
being followed therein by Dædalus and others, 
yielded Matter to the Poets for Fables. Nea- 
clides is famous on Account of his Scholar 
Leon, who wrote Elements of the Mathema- 
tics, improved them, and made them more 
fit for the Uſes in Life. Eudoxus was not in- 
ferior to Leon, for to him we are indebted (as 
ſome Authors affirm,) for the whole 5th and 
the principal Propoſitions of the 12th Book of 
Euclid. He firſt framed the aſtronomical Hy- 
potheſis, and following Archytas, derived down 
the Springs of Geometry to Mechanics. Amy- 
clas the Heracleot, Menechmus, his Brother 
Dinoſtratus, and Helicon of Cyzium,' all much 
improved and augmented Geometry, Theu- 
dius and Hermotinus rendered the Elements 
more perfect and full, Xenocrates, the Maf- 
ter of Aristotle, was a Man famous for the 
Mathematics: A Perſon ignorant of Geometry 
being deſirous to be his Auditor, he anſwered 
him thus, Go thy Way, for thou wanteſt 
the Handles of Philoſophy:”. Theſe were all 
Platoniſuis. | 3 
Ariſtotlè's Books are all full of mathematical 
Arguments: Two of his Scholars are eſpecially 
celebrated; Eudemus, who compoſed a mathe- 
matical Hiſtory, and Theophraſtus, who wrote 
two Books of Numbers, four of Geometry, 
and one of Indiviſibles. To Afxiſteus, I/frdore, 
and Hypficles we are indebted for the Book of 
Solids. Laſtly, Euclid of Alexandria, gather- 
n | ing 
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ing together the Inventions of others, diſpoſed 
them into Order, improved-and demonſtrated 


them more accurately, and left us thoſe Ele- 


ments which lay a ſolid Foundation for all the 

ranches of mathematical Knowledge. He 
taught in the Reign of Ptolemy Lagus, A. R. 
454. The two laſt Books are attributed to 


Hypſicles, and not to him. He died A. A. C. 


284. He was followed, about 100 Years af- 
ter, by Eratoſthenes and Archimedes : The 
Name of the former was very famous, but his 
Writings are loſt. We have many Remains 
of :Archimedes, but more are ſuppoſed to be 
loſt. Polybius, Plutarch, and others have de- 
livered us his Inventions. From him proceed- 
ed that Saying, 4%; a 59 xa} ri Y ue, 1, e. Let 
me have' where to fland, and I will move the 
Earth which Way I pleaſe. Conon was cotem- 
porary to him: He was a Geometrician and 
Aſtronomer, and his Death is lamented by Ar- 
ebimedes in his Book of the Quadrature of the 
Parabola. Theſe were followed by Apollonius 
of Perga, who was called the Great Geome- 
trician on Account of his Conics, of which 
there are now extant ſeven Books. To him 
are alfo aſcribed the fourteenth and fifteenth 
Books of Euclid, which were contracted by 
Hypficles. Hipparchus wrote twelve, and Me- 
nelaus ſix Books of Subtenſes in a Circle; there 
are alſo extant three Books of the latter con- 
cerning ſpherical Triangles. Theodo/ius wrote 
three Books of ſpherical Triangles, which are 


pretty well known. 


In the Year of Chriſt 70 flouriſhed Claudius 


Ptolemy : He was not only famous in Aftro- 
a nomy. 
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nomy, but in Geometry alſo; which (beſides 
other Things written by him) his Books of 
Subtenſes do eſpecially teſtify. He contracted 
the fix Books of Menelaut and twelve of Hip- 
parchus into five Theorems. 

Plutarch's mathematical Problems are till 
extant; and many are to this Day ſenſible of 
the learned Commentaries of Eutocius on Ar- 
cbimedes. 

The Inventions of Philo, Dioctes, Nicomeades, 
Sporus, and Heron, concerning doubling the 
Cube are recited by him. The Genius of the 
latter was excellent both for Mechanics and 
Geometry ; his doubling the Cube is likewiſe 
recommended by Pappus before all others. 
The Works of Ctefibius, to whom we owe 

the Invention of Pumps, are celebrated by 
Proclus, Pliny, and Ath-neus. The Name of 
Geminus is not in the loweſt Place among Ma- 
thematicians : Nicomachus was famous for 
arithmetical, geometrical, and muſical Monu- 
ments; and Serenus well known for his two 
Books concerning the Section of a Cylin- 
der. 
Proclus, Pappus, and Theon are alſo cele- 
brated among the Ancients: Thelearned Com- 
mentaries upon Euclid by Proclus ſhew what 
a Geometrician he was: The Praiſes of Theon 
alſo are deſervedly great ; but I ſhall conclude 
with Pappus, the laſt in Time among the 
Ancients, who in Reputation ought to be 
reckoned the firſt : He was of Alexandria, the 
moſt fruitful City of great Men, and lived in 
the Year of Chriſt 400: The two firſt of the 
ſeven Books of his * Collection: 
are 
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are loſt; the other five abound with fo many 
various and moſt noble Inventions in many 
« Parts ot the Mathematics, that they are eſ- 
tecmed among the chief Monuments of the 
Ancients which have come down to us. 
Io particularize the Works of all who have 
written on Geometry would require a Volume; 
we ſhall therefore only give a Liſt of as many 
Authors as we can recollect; viz. Contractus 
in the Year 1000. Canſanus 1440. Regiamon- 
tanus 1464. Wernerus 1480. Barbarus 1490. 
Durerus 1500. Fineus 1540. Billingſy 1570. 
Candalla 1578. Keckermannus 1603. Clavius 
1604. Severus 1630. Cavallerius 163 5. Ramus 
1636. Ghetaldus 1640. Torricellius 1644. P. 
Gregory i647. Leotandus 1654. Fournier, 
Wallis 1655. S. Angelus 1658. Carragius 1659. 
Fabry 1669. Paraie 1671. Guarinus 1671. 
Malmſburienfi 1673. Bartholinus 1674. De- 
chales 1674. Ceva 1678. Barrow 1678. Hen- 
rion 1683. D. Gregory 1684. Scatus 1688. 
Sturmius 1689. Leybourn 1690. Oughtred 
1693. Hugonus 1698. Gottignies 1699. Gui- 
donus, Vivianus 1701. *Tacquet by Whifton 
1703. Harris 1705, Ward 1706. Meſſieurs 
de Port-Royal 1711. Keil 1728. Stone 1731. 
Molſius 1732. Martin 1739. Clareaut 1741. 
Le Clerc 1742. Simpſon 1747. Muller 1748. 
Halfpenny 1753. Cowley, * Simſam 1756. 


a 2 What 


It is with Pleaſure we acknowledge our Obligations to this 
great Reſtorer of Euclid, (Profeſſor Simſen of Glaſzow, ) for ſeve- 
ral valuable Remarks: And therefore the Theorems, c. which 
are taken from Euclid, are frequently given in the Words of his 
correct Tranſlation. | | 


; \ 
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What we have chiefly endeavoured in this 
Eovay;' has been to give clear Demonſtrations 
of the moſt valuable Propoſitions of Euclid and 
other celebrated Authors, both ancient - and 
modern; that the Reader might acquire a com 
petent Degree of Knowledge in Geometry, for 
an Introduction to the numerous Branches of 


Mathematics and Philoſophy, at a moderate 


Expence of Time and Application. 
It is common indeed for Profeſſors to recom- 
mend Euclid to their Pupils; but though it 
muſt be allowed that the Demonſtrations of 
Euclid are in general both elegant and accu- 


rate, yet if it be conſidered, that at the Time 


Euclid wrote, it was thought ſufficient to un- 
derſtand his Elements to be a celebrated Ma- 
thematician; whereas they are now only an 
Introduction to other Arts: It would not, we 
think, be right to adviſe young Men to ſtudy 
Euclid thoroughly, as it would take up more 
Time than they can conveniently ſpare. Of 
this the learned and Reverend Mr. Bedwell was 
fo ſenſible, that he ſays, In what Time, 
* think you, may a Man learn all Euclid, and 

* ſo by bi 

c himſelf I know not whether ever or never; 

* And with the Help of another, although 

very expert, I will — promiſe him that be 

* ſhall attain to Perfection in many Vears..— 
* Ramus, my Author, in reading him, con- 

6 feſſeth himſelf often to have been at a Stand; 


f* often to have loſt himſelf; often to have hit 
*© on 


* In his Preface to his Tranaton of Ramus —— 


Printed in the Year 1636. 


im be made ſkilful in this Art? By + 


PREFACE. 

% on a Rock, when he thought he had 
* touched Land. He ſoon after adviſes 
his Reader by no Means to refuſe the Af 
ſiſtance of a Teacher, if he can get one, be- 
cauſe if he be not of a great Genius, he cans 
not otherwiſe attain unto any great Perfection, 
without much Labour and Loſs. of precious 
Time. 3 1781 1 210 

The Method of Demonſtration - we have 
choſen to make uſe of in this Ess Av, is the 
ſynthetick, that it might be underſtood inde- 
pendent of Algebra, and make the Reader ac- 
quainted with the ancient Method of Reaſon- 
ing, which hath been always juſtly admired for 
its Accuracy. As Euclids Demonſtrations 
(except a few which were corrupted by Theor 
and ſome others,) have ſtood the Teſt of more 
than 2000 Years, we have endeavoured to fol- 
low him as nearly as might be conſiſtent with 
our Plan; and if we are not miſtaken, the 
Reader will here find all that is * neceſſary by 
Way of Elements, and may acquire a compe- 
tent Degree of Knowledge in much leſs Time, 
and with greater Eaſe, than could be done by 
the Elements of that juſtly celebrated Au- 
thor. : 

It 


* However, perhaps ſome Readers may find ſeveral Propo- 
fitions in ſome modern Authors not taken Notice of in this Eflay, 
which they may think too valuable to be paſſed by in Silence: If 
ſo, we wou d only hint, that being deſirous of having the Ele- 
ments as ſhort as could be conveniently done, for the Eaſe of the 
young Student : We muſt beg Leave to refer ſuch Readers to the 
End of our intended Eſſay on Trigonometry, for a Number of 
other geometrical Propoſitions, as we intend in that Place to give 
a Collection of many, by Way of Exerciſe in Geometry, Trigo- 


pometry, and Algebra. 


— 
o 


| 
| 
| 
| 


P R E FACE. 

It is probable this Work will meet with Cen- 
ſures of oppolite Kinds ; ſome who are bigotted 

to Antiquity may perhaps condemn it, be- 
cauſe we have taken the Liberty to alter the 
Order and Demonſtrations of ſome of the Pro- 
poſitions; whilſt others who look upon the 
Ancients with too little Veneration, may blame 
us for not having taken greater Liberties: But 


as we have endeavoured to keep clear of each 


Extreme, the Cenſures of both theſe Sorts of 


Perſons * 8 us no em. 


— - 4 
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BOOK 1. 
The INTRODUCTION; 


EOMETRY originally according to 
its Etimology ſignified the Art of 
meaſuring Land ; but now is the Sci- 

A ence which conſiders the Extenſion 
and Magnitude of Bodies in general. 
2. Geometry is either Theoretical, or Practical. 

Theoretical Geometry is the Science of Quantity, 

Extenſion, or Magnitude, abſtractedly conſidered : 


And is what we {hall principally treat of in this 
1 


Practical Geometry is the Application of 
Theoretical Geometry to the Conveniences of Life 

and Commerce, Sc. which make up the princi 
Bulk of the Mathematicks. We ſhall therefore only 
Juſt touch. on this Part in this Effay ; intending to 

treat of its ſeveral Branches in ſome future Eſſays. 
4. Geometry may alſo be divided into Plans and 
Solid. FIRE e . of the — of 
” ogy | nes 


2 | Definitions. 
: Lines and Superficies ; and | is what we ſhall confine 
ourſelves to in this Eſſay. 
5. Solid Geometry conſiders the Properties. of 
Bodies, with Regard to their Length, Breadth and 
Thickneſs. Of which hereafter. 
6. Euclid's firſt Definition is, 
A Point is that which hath no Parts, or which 
hath no Magnitude. 
5 2. m—_ 
7. A Lint is Length without Breadrh. 


3+ 
8. The Ends, Bounds, or Extremes of a Line 
are called _ 4 


Y 


*h br Lie, or Nfnight Line, is that' which 
lies evenly between its Points ; or which is the ſhort- 
eſt Diſtance from its extreme Points. Anda Eine, 
which lies unevenly between its extreme Points, is 
called a curve Line. a 


10. A Super ficies, or Surface, is that which hath 
only Length and Breadth. 
a 6. 


©» #34 4h $ubfalts'? is bounded or ieriviindied by Lines, 
or the Extremes of a Superficies are Lines. 


7. 

12. A plane Super ficies is that which liabicvenly 
between its Bounds ; or that in which a right Line 
Joining any two Points taken any where in * vill be 
; wholly i in that ne [1427 

1s uſeleſs, and therefore omitted. OS 

9. ? | 
x 3. A rectilineal Angle is the Incknation of two 
1 Lines to one another, meeting in * Point:; 

8 uch 
. 5 1 - 'C ; . =. 0 

| 8 As ſome lidbe 1 to the 6:Q Definition, it way bet be 


Definitions. 3 
which Point is called the angular Point or Vertex. 
Or it is the Opening of two-right Lines, which 
meet in a Point. | | 
Note. When there are two or more Angles at the 
ſame Point, it is common to expreſs the Angle by 
three Letters, of which the middle one is at the Ver- 
tex, and the other two at the Lines forming the 
Angle. Thus DBC or CBD, Plate 1. Fig. 1. ſig- 
nifies the Angle at B, formed by the Inclination of 
the Lines DB and CB. And ABD, or DBA the 
Angle at B, formed by the Meeting of the Lines 
AB, DB. But it there is but one Angle at a Point, 
it is generally expreſſed by the ſingle Letter at that 


10. 

14. When a right Line, ſtanding on another right plate 1. 
Line, makes the Angles on either Side of it equal to Fig. 2. 
each other; each of theſe Angles is called a right 
Angle. And the right Line which ſtands on the 
other is called a Perpendicular to that other. 
| 11. | 

u g. An obtuſe Angle is that which is greater than a Fig. z. 
right Angle. ; FRE 


—_—_—— 


* 


12. 
16. An acute Angle is that which is leſs than a Fig. 4. 


right Angle. 


Is uſeleſs and therefore 


omitted. 


— 2 — 


14. 
17. A Figure is that which is incloſed by one or 
more Boundaries. 
— : . 1 5. 
18 A Circle is a plane Figure, contained by one Fig. 5. 
Line, called the Circumference ; to which all right 
Lines drawn from a certain Point within the Figure, 


are equal to each other. Whieh right Lines are 
called the Radii. 


B 2 19. 


| - 
19. And that Point within the Figure from 


which the equal Lines are den, is called the Cen- 


ter. 

« I7. 
20. A Diameter of a Circle is a right Line drawn 
through the Center, and terminated on both Sides 


by the Circumference. 


21. Scholium. At the End of this Definition moſt 
Copies add, © which divides the Circle into two 
* equal Parts.” But this is not properly a Part of 
the Definition, but a Corollary following from it ; 


the Truth of which plainly appears by ſuppoſing one 


2 
. — 


of the Parts into which the Circle is divided to be 
laid on the other ; for it is manifeſt in ſuch Caſe 
they will both coincide, otherwiſe the right Lines 
drawn from the Center to the Circumference could 
not be equal; and if they RSA they ——_ be 
equal, by Axiom 8. 

18. 

22. A Semicircle is a Figure contained by a 
Diameter, and that Part of the Circumference of a 
Circle cut off by the Diameter, 

I 

23. A Segment of a Circle is a Fi igure contained by 
a right Line and the Circumference cut off by it. 
(This is not uſed in the Elements.) 

20. 

24. Rectilineal Figures are ſuch a as are contained by 

right Lines, 
| 21. | 

25. Trilateral Figures, or 7 vols, by how right 

Lines, 
2. 
26. Quadrilateral Figures are contained by four 


5 right Lines. 


23. 
27. Multilateral Figures, or Polygons, by more 


than four right Lines. 


24. 


Defaiti | ; 
— / 28. An Equilateral Triangle is that which has pig. 6. 
three equal Sides. | 


25. 
29. An Jiaſceles Triangle is that which has only pig. ,, 
two Sides equal. , 
| 26, 


30. A Scalene Triangle is that which has three Fig. 8, 
unequal Sides. 
| 105 27. 
31. A rigbt angled Triangle is that which has one Fig. 9. 
N of its Angles a right Angle. ; 
| 28 


332. An obtuſe angled Triangle is that which hath pig, g, 
| anobtuſe Angle. 


| 29. 
33. An acute angled Triangle is that which has p, 
three acute Angles. &-7- 


| 

| 

| 30. | 

| 34. A Square is a four ſided Figure, whoſe Sides Fig. 10 
are all equal, an ngles all right Angles. | 

are all eq d Angles all right Ang] 


31. 7 4 
35. An oblong, refangle, or right angled Parallelo- M 
gram, is that four ſided Figure which has all its An- 
gles right Angles, but not all its Sides equal. 


32. 2 
36. A Rhombus is that which hath four equal Sides 2 
but its Angles not right Angles. 


| 33- ; 
37. A Rhomhoides is that which has its oppoſite/ AlL 
Sides equal to one another, but all its Sides are not 


equal, nor its Angles right ones. | 
Note. For a Definition of a Parallelogram, ſee Art. 


97. 3 | 
38. Scholium. In moſt Copies of Euclid, there is 
another Condition added, viz. that its oppoſite 
“ Angles are equal,” But this is not neceſſary, 
for we ſhall demonſtrate hereafter, that all quadri- 
lateral Figures whoſe oppoſite Sides are equal, have 


alſo their oppoſite Angles equal. (See Art. 98.) 


37 


Fig. 14. 


Poſtulates. 


3 34. 
8 39. All other quadrilateral We beſides theſe 


are called Trapeziums. 


35. 
40. If two Lines AB, ©, meet any other Line 
BD, ſo as to make the Angles a and b, at the ſame 


Side equal, they are called parallel Lines. 


N. B. We have here given a different Definition 
from Euclid, becauſe it will render ſome of our De- 
monſtrations more compendious, &c, However its 
Agreement with Euclid's, that two parallel Lines 
if infinitely produced could never meet, is demon- 
ſtrated 1 in Article 96. 


PosTULATES, 


41. Let it be — that a right Line may be 
drawn from any one * to another. 


42. That a finite right Line may be produced to 
any Length in a right Line. : 


3 
43. And that a Circle may be deſcribed from any 
Center, at any Diſtance from that Center. 
Scholium. And that Diſtance is called the Radius. 


x * 
44. That from a given Point and right Line may 
be drawn, either parallel to another right Line; or 
ſo as to make any given Angle with that other 
right Line. 
N. B. In demonſtrating the following Theorems 
we {hall not refer to theſe Poſtulates; becauſe the. 


Learner will readily fee where they are ſuppoſed. 


Ax10M$. 


a Hrioms. 
Axious. 
E 1 | 
45. Things equal to one and the ſame Thing, or 
to equal Things, are "_ to ch other, 


46. If to equal Things, equal Things be added, 
the Whole will be equal. 


4 If from equal Things, equal Things be taken 
ADP; the Remainders wm be equal. * | | 


48. If equal Things added to unequal Things, 
the Whole will be An 4M 
49. i equal Things be taken — unequal 
Things, the Remainder: will be unequal. 
6. 


50. Things which are double to one and the ſame 
Thing, are equi to one © MOT. | 


1 
51. "Things which _ halves of che Gre or equal 
Things, are equal to one another, | 
8. 
52. Magnicudes: which i that is, which 
exactly. fill the lame Space, are un to one ano- 
ther. | 


9. 

33. The Whole is greater chan its Pert. 

10. | 

54. Two right Lines cannot incloſe a Space 

- 0 44s 
5 2 All right Angles are equal to one another. 
„12. 

1 This ſeems to be :mpropexly. placed ma 
the Axioms, and has been the Cauſe of much Debate 
- amongſt both the ancient and modern Geometricians; 
for which Reaſon it is here dmigtodd and a more uſe- 
ful one inſerted, viz, 


„ +» 


| 5 


All 
Whole. 


. Author frequently makes Ule of it. 


22 


5 | 


Charatters. 
the Parts taken together are equal to the 
Note. This is not in Euclid, though that 


Characters. 
For Brevity the following Signs are made uſe 
| Signification, | 


Plus, or more, or and, of to be added: 
Minus, or lefs, or that the Quantity following 
| is to be ſubtracted, or taken from another. 
A Refangle, thus ABXBD denotes the 
n contained under the Length and 
Breadth denoted by the Lines AB and BD. 


q 


| | But we generally expreſs a Square by putting 


the Figure 2 over the Letter, or Letters, re- 
| prefenting its Side. Thus, AB* ſignifies the 
| Square "whoſe Side is AB, or which is the 
ſame the Rectangle ABXAB. | | 

Is to, or . P. four Quantities A, B, 

So is. C, D, are proportional, that 
is, when as A is to B ſo is C to D; we gene- 
rally write them thus, A: B.:: C: D. 
But when three Quantities A, B. C, are pro- 

| portional the ſecond is repeated thus, as 
A8<Þ 5G | 
ual to. | 
2 The Greek Letter Gamma denotes greater 
than. 

The Greek Letter Lambda in a vertical Po- 
ſition ſignifies /eſs than; but, 

In an horizontal Poſition ſignifies Angle; and 

with the Addition of the Letter s, as L's de- 
notes Angles. 

In a vertical Poſition ſignifies Parallel. 
Signifies Triangle, and with the Addition 
of the Letter 3, as A's, is for Triangles.” 

Radius. 


| 
ö 


Rt. 


A 3 Obſervations. F 
Rt. | Right. Thus, Rt. Z. is for Right Angle. 
+ | Denotes a Perpendicular. 


When a Number is prefixed to any Quantity, 
it ſhews how many Times that Quantity is to be 
taken or repeated: Thus, 6 A, denotes ſix Times 
the Quantity ſignified by A. N 

In the following Propoſitions, for Right Line, we 
mall only write, Line. 12 1 

Though we ſhall make Uſe of the algebraic Signs 
as above explained, yet we ſhall give Demonſtrations 


purely geometrical ; for, to uſe the Words of“ Mr. 


Simpſon; (who is juſtly celebrated for his great Skill 
in mathematical Learning,) * It is not the Uſe of 
& Symbols, (which ſome more ſcrupulous than diſ- 
« cerning have condemned, ) but the Ideas annexed 
© to them, that render the Confiderations geometri- 
© cal or ungeometrical. In Pure Geometry Regard 
% is always had to the abſolute Quantity of ſome 
« one of the three Kinds of Extenſion, abſtractedly 
& conſidered z and whatever Symbols are uſed here, 
c are to be conlidered as expreſſive of the Quanti- 
& ties themſelves, and not as any Meaſures, or nu- 
«© merical Values of them. Thus, by A x B, ta- 
c ken in a geometrical Senſe, we have an Idea, not 
&* of the Product of two Numbers, (as in the al- 
“ gebraic Notation,) but of a real, rectangular 
Space, contained under two Right Lines, repre- 
& ſented by A and B, and two others equal ro them. 


A 
« in the Light of an algebraic Fraction, but as a 
* Right. Line, which is a fourth Proportional to 
&* three Right Lines repreſented by A, B, and C. 
© Theſe Diſtinctions are abſolutely neceſſary to thoſe 


* — would have an accurate Idea of the Sub. 
„ | N | 


un his ſelect Exerciſes, 


* 37. 


<« So likewiſe, Er is not to be underſtood here 


* 
V. 


4 


10 


Pl. I. Fig. 


15. 


* 10 Ax. Sp 


1 beorems, Book * 


58. THEOREM 1. F (0 Triangles, ABC, DEF, 


have two Sides of the one, AB, AC, equal 10 two 
Sides of the other, DE, DF, each to each, viz. 
AB equal to DE, and AC equal to DF, and the 

les contained between thoſe equal Sides equal, VIZ.) 
the Ale A equal to the Angle D; ; they ſhall have 
the other Side BC equal to the other Side EF, the 
Triangle ABC equal to the Triangle DEF, and the 


other Angles in one Triangle ſball be equal to their 


 eqrreſponding ones in the other Triangle, each to each, 
viz, thoſe to which the equal Sides are oppoſite; that 


is, the Angle B equal to the 120 E, and the _ 
C If to the Angle F. 


For if the & ABC be applied to DEF; fo that 
che Point A may coincide with D, and the Line AB 
with DE, the Point B will coincide with E, be- 
cauſe AB = DE; and the Side AC will coincide 
with DF, becauſe Z A=4 D; and AC being =DF; 
the Point C will fall upon the Point F. Hence 
the Points, B and C, coinciding reſpectively with 
the Points E and F, the Baſe BC muſt be = the 
Baſe EF, otherwiſe two Lines would contain a 
pace, which is abſurd. the Side BC coincides 
and is = the Side EF; . the whole A ABC co- 


: incides and is = 'A-DE F ;, *.* Z Bcoincides and is 


PLLF.16. 


# 58. 
d 14. 


r and 2 C with and = F. E. D. 55 


24 


59. Tandy: The Angles B, © at the Baſe 
of an s Triangle ABC, and oppoſite to the equal 
Sides AC, AB, are equal to each other ; and a Line 


| AD ziehung the Angle BAC, divides the Baſe into 


o un —— and 49 perpendicular thereto. 


"_ 


Fot becbufe he Line AD biſects the 2 A; that is, 


makes the Z BAD g . CAD, and Side AB is = 
AC, and AD common to both, the A: ABD = 
Y AACD; B= EC, and ADB AD * 
% * ADLto BG. Q. E. D. 


r 60. 
p FA 2 


— — . My 


- wo 


Den Bb 1. 


60. CoroLLary. Hence every e Triangle 
16 alſo nr. | 


For the Sides. AB, AC, being equal, from 
above, z. B = , C; and if the 70 be equilateral, 
the Side CA = CB, and . by this Theorem, 
the oppoſite 4s are equal, wiz. LA = B 


CA=E&B='£C. E. D. 


61, ScuoLivn. This Theorem i is the fifth Propo- 
fition of the firſt Book of Euclid, and is by many 
called the Aſſes Bridge, becauſe thoſe who are not 


capable of learning that Book, generally ſtop at 
this Place; but as Euchd's Dentcatration is cer- 


ö tainly ſomething too difficult to be ſo ſoon entered 


on, we have taken the Liberty to give a different, 
and it is ale, a E eaſier Demonſtration. 


d 1 Ax. 


62. TyzoreM 3. If two Angles B, C, of a Tri- Pl. 1. Fiy. 


angle ABC, be equal, then the Sides AB, AC, ſub- 


tending the — Angles, will be equal between them- 
ſelves. 


Fer, if AB be not = AC, one + dies is T the 
other. Let AB be the greater, and let DB be = 


AC. Then, becauſe in the As DBC, ACB, we 


have DB = AC, BC common to both, and the 
contained 2s equal, vin. £8 = £4, the A DBC 
will in every Reſpe& be =* AACE, the leſs = the 
2 which is ov ey * AB is not unequal to 
AC, . AB muſt be = AC. ED. 


63. CoxolLAX Y. Hence every eguiangular A is 
alſo equilateral. / | 


For, by this Theorem, the LB being = 
. C, the Side AB will be = AC; bags in. an equi- 


_—_ A, the £ 15 5 ene 2 
eins 15.0 2 


Py 


* 58, 


12 


pl. 1. Frs. 


© 46. 


- 17. 


Theorems, Book 1. 
Sides, BC, AB, are equal. AC=BC=AB, by 
Axiom iſt, Q E. PD. | * 1 


64. THEOREM & if Line AB fRlanding on another 
Line DC, making with it Angles, ABD, ABC, 
thoſe Angles taken together are equal to two Right 


Angles. 7 
For, let EB be a L to DC, then the 4s, EBD, 


2. EBC, are Right Angles. But C ABD = EBD 
+ 4 EBA ;- an LEBA+ L ABC L EBC that is, 


the Z ABD S a Rt. 4 + EBA. and EBA * 21 


| ABC a Rt. . 


* by adding thoſe equal Things together, viz. 
1 Antecedents to the Antecedents, and the Con- 
ſequents to the Conſequents, we have C ABD+ £ EBA 
+ ABC ©= 2 Rr. ST 4 EBA ; and by taking 
away the EBA, common to both Sides of the 
Equation, we find ABD + ABC“ = 2 Rt. Cs. 


Q. E. 3 23 ' 
65. CoROLLARY I. Hence if r of the Ls be s 


Rr. one, the other is alſo a Rt. ; and F one of 
them, ABC, 15 acute, the N ABD, is obtuſe, 


et contra. 


66. CorOLL. 2. If two or more Lines fland on 


the ſame Line at the ſame Point, the Angles which 


they make, taken together, will be = 2 Rt. 4s for 
all the Parts are equal to the Whole. 


67. Coxol L. 3. Two Rr. Lines croſſing each 
other, make 4. LS, which taken together are = 4 Rl. C. 


68. Cox ol L. 4. All the C. made ae ks 
gre = 4 Ri. Ls, by Coroll. 2. e 


Fl. 1. F.19. 69. 7. beorem 5. If two Right Lines, AB, CD, in- 


terſeft each other, the oppoſite Angles are „ viz. 
4 AEC = 4 BED, and Z CEB = Z AED. n 


Theorems, Book 1. M0 


For Z AEC + £CEB = 2 Rt. £8, and . CEB . 6. 
+ 4 BED S 2 Rt. 4s; *.* 4 AEC + L CEB 
CEB + £4 BED; from which taking away the 45. 
CEB, common to both, there remains £4 AEC = 
<4 BED. After the ſame Way it may be ſhewn <« 7, 
that 4. CEB= L AED. Hence the oppoſite s are 


equal. Q. E. D. 


70. THEOREM 6. Any two Sides of @ Triangle are 
together greater than Abe third Side. 


For the neareſt Diſtance to any two Points being pl. . F.. 
* a Rt. Line, BA + AC muſt be BC. Q. E. D. 5. | 


71. Scholium. The Epicureans, as Proclus ob- | 
ſerves, derided this Theorem, it being manifeſt to | 
the weakeſt Capacity, and. required no Demon- 
ſtration : However, as the Number of Axioms 
ought not to increaſed without a Kind of Neceſſity, 
Euclid, who is ſcrupulouſly exact, thought proper 
to give a formal Demonſtration of it. What we 
have ſaid above is ſufficient. 


<= — a — . — — — 


72. THEOREM 7. If @ Line EF, croſſts two pa- Pl. i. F. 20. 
rallel Lines, AB, CD, the alternate Angles, AGH, 
GHD, are equal to each other ; and the two interior ; 
Angles, BGH, GHD, «pon the ſame Side, taken to- #0 
gether are equal to two Right Angles: 


For, the Lines AB, CD, being ||, the Z AGH 
. = CHE; and Z GHD CHF. .. 4 AGH . 
* = £GHD. (After the ſame Manner it might be . 4. 
ſhewn that 4 CHG = 4 HGB.) Again, it has 
been juſt ſhewn that 4 AGH = 4 GHD, 
4 BGH + = AGH* = BGH + 4 GHD. But *« 46. 
4 BGH + 4 AGH « = 2 Rt. Zs. 4 BGH + 64. 


f . 
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73. Deen 8. If a Line EF; falling upon two 
Fl.. F. 20. er Lines, AB, CD, makes the alternate Augles 
AH, GHD, equal to each ene the Lines AB, CD, 
will be parallel. ) 


For the 4 AGH being = be LGHD by the Suppo- 
122 ſition, and 4 AGH + = EGB, the 4 ECB. 
40. GHD; „ AB CD. E. D. 
pl.. F. 21. 74: THEOREM 9. Fnlines AB, CD, be each 
of them parallel to another Line EF, boſe Lines AB, 
Cb, are parallel to each other. 


For AB being Il to EF. by LAGH *= EHI; 
40. 4d the Line CD being II to EF, the EHI = 
45. CIK; — 2 AGH»= 2-CIK; . AB is * I 
CD. Q. E. D. 5 f 


5. Scholium. From the bare Definition of paral- 
tel Lines, plainly follows this Corottary, that 17 
a Line is L to another Line, it is alſo L. to all the 
Parallels of that other Line. — See Art. 96. 


Pl1F.22,. 76. THEOREM 10. If any Side BC of a A ABC be 
produced, the external Angle ACD will be equal to the 
two interns! and oppofite Angles A and B. 


7 
/ 


For let the Line CE W BA; then the 
| LECD*= ZB; and, as the Line AC croſſes two 
» 72. || Lines BA, CE, the alternate Z. s are dequal, viz." 
e Ack = 2 A. . 4:2: ACE; = 
he . B＋ Zz. A. But . ECD+zACE *= 4 ACD, 
4 „ ACD*'= ZB+iiA—-Q.E: D.-. 


77. CoxoLLany. Hence the external Angle ACD 
is greater than either of the internal and, oppofite 
bot. A, or B; becauſe it is, by * equal to 

th 


TA 
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78. TAEOREM II. The three (interior) Angles 7 rr 


ny 7 ti are "equal to two Right ing 


For, the 44 4 B* = = £L ACD, und to | theſe. 
equals adding 4 ACB, we have £ A. ＋ 4 E44 


ACB =  ACD+ AgB: But Z ACD 4 ACB « * & 
e N 2 Rt. Zs; a een wins i 


2. _ Dy © hw 9 


79. Gen 1. Te three A oy 271 
angle, taken together, are equal to the . a of 
any other 2 riangle taten rel 


80. Conor. 3. I in one Triangle, trop ft its 
Angles, taken together, 'are equal to two Angles of ano- 
ther Triangle taken together, in ſuch Caſe the remaining 
Angle in one is equal to the remaining Angle in the other 


Triangle. 


81. CoroLL.'3. If two Triangles have one Angle 
of the 'one equal to one Angle of the other, then the Sum 
of the. two remaining Angles of one Triangle is 
e Sum of the too remas ning Angles of the other. 


82. a 4 If in any Triangle one of its Au- 


les is a Right Angle, the * we the other tuo is 4 
Right Angle. 


83. CoroLL. 5. Hence, if in a right-argled Tri- 
angle one of the acute Angles is given, the other is alſo 
known, it being the Difference between the given Angle 
and a Right Angle. 


84. CoroLL. 6. Mben the Angle contained * 
tween the Sides of an Iſoſceles Triangle is a Right Angle, 


the other , two Angles are each of them me” a Right 


Angle. 


For 


is 


W - 99-— 


1 75 
46. 


145. 


15 


— 
” 
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For one of the Angles being a Rt. 4 by the 
LY Suppoſition, the Sum of the other two is = Rt. . 
p But the Ls at the Baſe of an Iſoſceles A are equal; 

each of them muſt be = Z a Rt. E= both being 
; equal to a Rt. 4, as hath been juſt ſhewn. 


85, Cones. 7. An equilateral Triangle being * e- 
quiangular, each Angle muſt be equal to one Third of two 
Rt. Angles; or, which is . two T birds of 
one Right Angle. 


© 86. Cox oli. 8. If in any Triangle, one of its Angles 
is either a right or an obtuſe Angle, the other tuo Coil 
be each of bers eſe; vis 44, - | 


| 87. 'CoroLL: 9. All the ee Angles of on rec- 
tilineal Figure, together with four Right Angles, are 
equal to twice as mary Right Angles as the Figure hay 
Siaes. 


Iv Pl.. F. 23. For any rectilineal Fre . can Fe di- 
vided into as many Triangles as the Figure has Sides, 
by drawing Lines from any Point F within the Fi- 
gure, to each of its angular Points. And all the 
Angles. of theſe Triangles are S twice as many Rt. 
Ls as there are Triangles, that. is, as the Figure has 
Sides. And the ſame s are = the As of the Fi- 
gure, together with the Ls at the Point F, which 
is the common Vertex of the Triangles that is, to- 
gether with four A 4s. Therefore this Gorollary 
is true. . 0 1 


456. 


6. 88. Coro. 10. All the exterior #9 J of any 
rectilineal Figure are together equal to four Right 


Angles. . 


PL1.F.24. e every interior . ABC, with its adjacent 
«6 exterior, C ABD, is =2 Rt. ZS; . all the interior 
together, with all the exterior Ls of any Figure, 

| are 


7 heorems, -Book I. 17 
fre = twice as many Rt. As as the Figure has Sides, 

that is, by the laſt Corollary, they are = all the 

interior Ls of the Figure, together with four Rt. 

+ s. . all the exterior Es are = 4Rt. Ls. 


89. THEOREM 12. The greater Side of every Tri- 
angle is oppoſite to the greater Angle: That is, in 
A ABC, let the Side AC be greater than AB, then, 
I fay, the Angle B is greater than the Angle C. 


pl. i. F. aß. 


For AC being F AB by the Suppoſition, let D be 
a Point in the Side AC, ſo that AD be = AB; and 
ſuppoſe B, D, joined. Then, ADB being the 
exterior Z of A BDC, the Z ADB*T the interior 77. 
and oppoſite C: But AD being = AB, the 
ADB = ABD; . as it has been juſt ſhewn® 59. 
that Z ADB is T LC, its equal 4 ABD muſt alfo 
be T 4C, and much more muſt the whole Z B 
(which is FZ ABD) be FAC. Q. E. D. 


90. CoroLLaRY. Hence, in every Triangle, the 
greater Angle is ſubtended by (that is, is oppoſite to,) 
the greater Side. | 


For by the laſt Article, the greater Side is oppo- 

fite to the greater Angle ; conſequently, the greater 
Lis oppoſite to the greater Side, For it any Thing, 
. A, 1s oppoſite to another Thing, B, it is manifelt 
that the Thing B muſt be oppoſite to the Thing A. 
—— Here again we have taken the Liberty to de- 
viate from Euclid's formal Demonſtration. 


91. Türoxzu 13. If two Triangles, ABC, DBC, pl. 1. F. a6. 
ba ve the ſame common Baſe, the two Sides BD, DC, | 
of the inſcribed Triangle, taken together, will be leſs 
than the two Sides BA, AC, of the circumſcribing Tri- 
angle : But the vertical Angle BDC of the inſcribed 
Triangle will be greater than the vertical Angle A of 
the circumſcribing Triangle. 


p * 
f Ag 
: 4 | 


1 
4 


. — 
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| Pl. 2. F. I, 


be greater ban EF. 
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As the Sides BD, DC, are 3 within the 


Sides BA, AC, it is manifeſt the Sum of the cir- 


cumſcribing Sides BA + AC muſt be 1 thoſe which 
they circumſcribe, viz. BD + DC: For whatever 
Thing includes another, muſt itſelf be T that other. 
This is ſo plain, that Monſieur Clairault, a celebra: 
ted Frenck Geometrician, cenſures Euclid for taking 


the Pains to demonſtrate it. But if a Demonſtra- 


tion be required, as the Number of Axioms ought 
not to be increaſed without a Kind of Neceſſity, it 
may be done thus. Suppoſe BD produced to meet 
the Side AC in E. Then in A ABE we have BA + 
AE * I BE, and to each of theſe adding EC, we 
find that BA + AE + ECis F BE + EC, but AE 
+ EC = AC, . BA + ACT BE + EC. Again, 
in A EDC we 2 ꝗ —— that CE + ED * T DC, and 
to each of theſe adding DB, we find that CE + 
ED + DB TDC + DB; but ED + DB = BE -. 

CE + BE I DC + DB. But it has been proved 
that BA + ACT CE + BE, much more then is it 


r DC + DB. Q. E. D. 


2. That the BDC is T LA may be thus ſhewn. 
The exterior 4 BDC of the ACDE is *T the interior 
and oppoſite CED; and the exterior CEB of 
of the A ABE is T the interior and oppoſite LA. 
Hence we have LL that the Z BDC is T Z CED, 
(or, which is the ſame, CEB,) which is T LA; 
much more then muſt BDC be T CA. Q. E. D. 


92. THEOREM 14. If t Triangles ABC, DEF, 


have two Sides of the one equal to two Sides of the other, 
each to each, viz, AB=DE, and AC = DF; but the 
contained Angle of one greater than the contained Angle 
of the other, viz. the Angle A greater than the Angle 
EDF; that which has the preateſt Angle between 7he 
equal. Sides will have the greateſt Baſe, viz. BC will 


= 


3 4 Of 
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Of the two Sides DE, DF, let DE be that which 
is not T the other; and let DG be a Line = DF, 
making an 4 EDG = ZA; and let the Points F 
and G be joined. Then the two Sides AB, AC, of 
the A ABC are reſpectively = the two Sides of the 
| A DEG, and 4 BAC = L EDG, by the Suppo- 

ſition; *.* the Baſe BC * = Baſe EG. And, be- 

cauſe DG = DF, the DFG DGF; but the 
DGF Tr EGF, and. L DFG is T 4 EGF, 
and much more ſhall the Z EFG be F 2 EGF. And 
the Z. EFG of the A EFG, being T 4 EGF, the 
Side EG is T EF: But EG = BC, and. BC 
muſt be T EF. Q. E. D. 


93. TuroxzM 15. F two Triangles ABC, DEE, 


have two Sides of one, AB, AC, equal to two Sides of 


the other, DE, DF, each to each, viz. AB = DE, 
AC = DF ; but the Baſe of one, BC, greater than 
the Baſe of the other , the Angle contained by the equal 
Sides of that which has the greater Baſe, ſhall be greater 
than the Angle contained by the equal Sides of the other; 
viz. the Angle A greater than the Angle D. 


This is manifeſt from the preceding Article, being 
only the Reverſe of that; for if that which has the 
greateſt C will have the greateſt Baſe, conſequently 
the greateſt Baſe mult have the greateſt 4. How- 
ever, Euclid has thought proper to demonſtrate it in 
the following Manner, viz. It the 4 A be not 7 
D, it muſt be either = or A Z D: Bur it is not 
- equa), for then the Baſe BC would be = EF, but 
it is not; . A is not = LD. Nor can the ZA 
be AD; for then the Baſe BC would be A EF, 
but it is not; *,* LA is not A 4D, and it has been 


ſhewn not to be S it; A muſt ber 4 D. 


Q. E. D. 


94. TyzorEM 16. If two T. riengles have two Ang+ 
les of one equal to two _ of the other, each to 
2 


each, | 


= 
58. 
59. 


© 89. 


Pl. 2. F 2. 
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each, and one Side of one equal to one Side of the 
other, the Triangles are equal in all Reſpefis. 


The two Es of one being = two 2s of the other, 
each to each, the remaining 4 of one = the re- 


maining 4 of the other; and *.* the three Angles of 


one '= the three s of the other, each to each. 
Let ABC, DEF, be the two As, in which Side BC 


*. Side EF. AB = 2E LC. LF, and . A — 


2D. Then if the ADEF be ſuppoſed to be laid on 
A ABC, ſo that Side EF agrees with its equal BC, 
then, ſince / B = LE, the Side ED will coincide 
with the Side BA, and . the Point D will be 
ſomewhere in Line BA; and 4 F being = = 2/©; 
Side DF will coincide with CA, and. Point D 


muſt be ſomewhere in Line CA; and conſequently, 


as the Point D is both in the Line BA and CA, it 
muſt be in the Point where they meet, viz. in che 
Point A, and ſo DE BA, FDS CA, and the As 
in every Reſpect = each other. Q. E. D. N 

Note. Euclid having demonſtrated this Propoſition, 
by proving the contrary to be abſurd, we imagined 
this would be more acceptable, as it is both direct 
and eaſy to be underſtood. 


3. Tinto r 17. If two Trianples bave the three 
aide of one equal to the three Sides of the other, each 


to each, the Ip les of one will be equal to the Angles of 


the other, 19251 to each : Or, the Triangles are equal in 
all Reſpecis. 


For AB being = DE, and AC = DF, if the 4s 


A, and D, be one T the other, the Baſes BC, EF, 


+ will be one * T the other; but they are equal by the 
Suppoſition: . A muſt be equal to ZD, and. 


the As ABC, DEE, are * equal in all Reſpects; 


and conſequently the LA = LD, B = Z. E, and 
CSF. Q. E. D. ——This Demonſtration is 
alſo different from Euclid's, as are ſome others hoe 
taken Notice of. b 


96. 


Theorems, Book 1, 
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96. THEOREM 18. Two parallel Lines AB, CD, 
though indefinitely continued, would never meet; or, in 
other Words, they continue to be at the ſame Diſtance 
from each other, | 


Let GF be a Perpendicular to the Line AB, and pl. 2. F. 4. 
HE IL to CD, and. ſuppoſe the Points F, E, joined f 
then the As EGF, FHE, have FE common, . ' 
GEF = EFH. and 4s G, and H, each Rt. , 7* 
Ls; and *.* the As have 2 Ls and one Side of one 
= 2 Cs and one Side of the other, each to each; | 
and . the ſaid As are equal in all Reſpects, and 9+ - 
conſequently the Side GF S Side EH. Q. E. D. | 


97. THEOREM 19. The oppofite Sides and Angles of 
* Parallelograms are equal to each other, and the Dia- 
meter (or Diagonal) biſetts: them, that is, divides 
them into two equal Parts. dt MS 


Let the Parallelogram ABCD be divided into two pl. 2. F. f. 
Parts by the Diagonal, BD; then, becauſe AB is [| 
DC, the L ABD BDC; and becauſe AD is IBC, 72. 
the alternate s are equal, viz. ADB = DBC; 
„ the two As ABD, CBD, have two zs ABD, 
ADB, in one, = two £5 BDC DBC, of the other, 
each to each, and the Side BD common to both As ; 
„ As ABD, CDB are equal in all Reſpects, (and 
conſequently the Parallelogram is divided into two 
equal Parts;) . AB=DC, and BC = AD; 4A 
= LC, and by adding equals, Z ABD + DBC = 
£ ADB+ 4 BDC, that is, L ABC = 7 ADC ; but 
it has been juſt ſhewn that LA = C, . the op- 
polite Sides, &c. as in the Theorem. Q. E. D. 


* A Parallelogram is a four- ſided Figure, whoſe oppoſite Sides 
are parallel., And the Diameter, or Diagonal, is the Line join- 
ing two of its oppoſite Angles. And the Altitude is the perpen- 
dicular Diſtance betwixt the two oppoſite Sides. | 


PI. 2. F. 5. 
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98. Tnzorem 20. All quadrilateral Figures, whoſe 
oppoſite Sides are equal, "have their oppoſite E 
equal. 


Let the four ided F igure ABCD be divided into 
two As by the Diagonal BD; then AB being = ' 


DC, BC = AD, and BD common to both As, 
the As ABD, CDB, © have the three Sides of 


- one = the three Sides of the other, each to each; 


- 95. 


and -.* the As are in all Reſpects = each other: 
42A ABD DB, 2 ADB = E. 
CBD, and conſequently, by adding Equals, 4 ABD 
+ CBD = Z ADB+ Zz CDB, that is, Z ABC = 
ADC, but Z A has been juſt ſhewn to be= EC; 
the oppoſite s are equal. Q. E. D. 


99. THEOREM 21. Parallelograms, or any other 
Figures between the ſame Parallels, have equal Alli- 
tudes, | 


This plainly follows FaT'® Article 96; for 'by 
that Article the Altitude or L Diſtance between two 


Il Lines, wherever taken, are equal. 


100. THEOREM 22. * contained under 
equal Sides are equal. 


For ſuppoſe the Diagonals BD, FH, to be drawn: 


Then, becauſe AD = EH, and AB = EF, by the 
- Suppoſition, and the Angles A and E both * right 


s; in the As ABD, EFH, are two Sides, AD, 
AB, and Zz A of one = two Sides EH, EF, and 4 
E of the other, each to each, and. the As ABD, 


EFH, are equal in all Reſpecis. In the ſame 
ner > it may be ſhewn that the As BDC, FGH, 


z and conſequently the whole Rectangle 
ABCD= = the whole Rectangle EF GH. Q. E. D. 


101. 
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101. CoxoLLary. Hence, if two Squares bave 
the Side of one equal to the Side of the other, the Squares 


are equal to each other. 


102. THEOREM 23. Parallelograms upon the ſame 
Baſe and between the ſame Parallels are equal. | 


If the Sides AD, DF, of the Parallelograms pla. F. 


ABCD, DBCEF, be terminated in one and the ſame 


Point D, it is plain that each of the Parallelograms 


is * double of the ABDC, and conſequently they 


are equal to each other. Q. E. D. 
Bur, if the Sides AD, EF, oppoſite to the Baſe 


BC of the Parallelograms ABCD, EBCF, be not 


terminated in the ſame Point, then, becauſe ABCD 


is a Parallelogram, AD is < = BC; by the ſame 
Reaſon EF = BC . AD! EF, ang. by ad- 
ding for Fig. 8. and ſubtracting for Fig. 9. DE, 
which is common, we have (AD+DE*= EF + 
DE for Fig. 8. and AD — ED = EF — ED for 
Fig. 9. that is,) AE = DF; ABisalſp* = DC 


and ZA = L FDC, from the Nature of * parallel 5 
Lines; . As ABE, DCF, have two Sides of one 


AB, AE, and contained 4 A = two Sides DC, DF, 
and contained Z FDC of the other, and *.* the ſaid 
As are f equal in all Reſpects; *.* if each A be ta- 
ken from the whole Figure ABCF, there will re- 
main ABCD*=EBCF. Q. E. D. 


103. COROLLARY I. Hence Parallelograms baving 
. the ſame Baſe and equal Altitudes, are equal. See 
Art. 99. 


104. COROLLARY 2. Every Parallelogram is equal 
to 5 Rectangle baving the ſame Baſe and equal Alti- 
Tuaes. 


7 105. 


Pl. 2. F. 5. 
4 97. 


45. 


99. 
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log. Cox oll. 3. Hence Parallelograms having 


equal Baſes and equal Altitudes, are equal. 


106. ThREOREM 24. If 4 7 riangle and Parallelo- 
gram ſtand upon the ſame Baſe, and are between the 
fame Parallels, the Triangle is balf of the Parallelo- 


gram. 


For let BDC be the A, and let AB be and = 
DC, and AD {|| and = BC, then is ABCD a * Pa- 
rallelogram, on the fame Baſe and berwixt the fame 
Parallels. Now, one Side BD of the ABDC is a 
Diagonal to the Parallelogram ABCD, and *.* the 
A BDC-= £ the Parallelogram ABCD: Bur the 
Parallelogram ABCD is * = any other Parallelogram 
upon the ſame Baſe and between the ſame Parallels, 
the ABDC <= of any Parallelogram on the 
ſame Baſe and between the ſame Parallels. Q. E. D. 


107. COROLLARY I. Hence, if a Parallelogram 
and Triangle have equal Baſes, and are between the 


ſame Parallels, or, which 1s -the ſame * Thing, have 


equal Altitudes, the Triangle is Half of the Parallelo- 
gram. | „ 


108. Cokorl. 2. Herce, if a Triangle and Nets 
angle have equal Baſes and Allitudes, the Triangle is 
Half the Rectangle. 


109. CoRrOLL. 3. Hence, if two 7. riangles have 
equal Baſes and Altitudes, they are equal to each other, 


For the Triangles being the Halves of Parallelo- 
grams of equal Baſes and Altitudes, which Parallelo- 
grams are equal, it follows, that if the Wholes (viz. 
the Parallelograms) are equal, their Halves (viz. 
the As) mult be equal alſo. | | 


110. 
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110. Schot run 1. On theſe two laſt Theorems and 

their Corollaties are grounded the Methods of mea- 
ſuring, or finding the Areas, or ſuperficial Contents, 
of Parallelograms and Triangles. But in Order to 
this it muſt be firſt ſhewn how to find the Area of a 


#4 


| Rectangle; which may be thus illuſtrated. Let ABÞ1.z,p.is; 


be a Line which we ſuppoſe to be moved towards 
DC, ſo as to continue always || to its firſt Poſition, 
viz. let the Point A be moved in the L Line AD, 
and the Point B in the L Line BC; then it is ma- 
nifeſt by ſuch Motion it will deſcribe a Rectangle. 
And if we imagine the Line AB to be divided into 
any Number of equal Parts, when the Line is gone 


in Length one ſuch Part towards D, viz. got into 


the Poſition 45, it will have deſcribed a Rectangle 
AabB, containing as many little Squares as AB was 
divided into Parts; and when it gets into the Poſt- 
tion dc, two ſuch Parts diſtant from its farſt Poſition, 
it will have deſcribed a Rectangle containing twice as 
many Squares as AB contains Parts: And ſo when 
it arrives at DC, it will have deſcribed the whole 
Rectangle ADCB S as many little Squares (each 
Side = one Part of AB) as there are Units ia the 
Product of the Number of Parts in AB multiplied 
by the Number of Parts in BC: And this is called 
Meaſuring, or finding the Ares of ſuch Figure. 
Hence appears the Reaſon why the Product of any 
"ny Numbers is by Geometricians called the Rec- 
angle. 


ScnoLium 2. Hence may be ſeen the Reaſon why 
3X7 = 7 3, or generally AN B= BN Az 
which is demonſtrated algebraically in our Matbena- 
tical Eſſays. — 2 k of 


111, Henee, ſince any Parallelogram is equal to | 


a Rectangle of equal Baſe and Altitude, 10 meaſur# 
any Parallelagram we have this Rule. Multiply tb 
Number of Parts into which the Baſe is ſuppoſed to be 
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divided, by the Number of like Parts contained in its 
Altitude, and the Product will be the Area required : 
Thus, for Example. If the Baſe of a Parallelogram 
be 6 Feet, and Altitude 2 Feet, then its Area is = 
ky 2 = 12 ſquare Feet. , 


112. As to Tria'gles, every Triangle being half 
of a Parallelogram of equal Baſe and Altitude, No- 
thing further need be ſaid. | 


in g. THEOREM 25. The Complements of Paral. 


| lelograms which are about the Diagonal of any Paral- 


Pl. 2 F.11. 


97 


lelogram, are equal to each other. 


Let ABCD be a Parallelogram whoſe Diagonal is 
AC; and EH, FG, the Paralleiograms about AC, 
that 3 is, thro which 'AC paſſes ; and BK, KD, the 
other Parallelograms, which make up the whole Fi- 
gure, and are therefore called Complements, Then 
will the Complement BK be = the Complement KD. 
For, becauſe ABCD is a Parallelogram, and AC 
its Diagonal, the AABC* = AADC; and be- 
cauſe EKHA is a Parallelogram whole Diagonal is 
AK, the AAEK = AAHK; and for the ſame 
Reaſon AKGC = AKEFC; -.* if from the A ABC 
we take away the As AEK and KGC, and from 


the AADC cake away the As AHK and KFC, the 


b 47. 


Pl. z. F. 12. 


remaining Quantities mult be equal, viz. the Pa- 
rallelogram BK = the Parallelogram KD. Q. E. D. 


114. THEOREM 26. The Diagonals AC, DB, 7 


any Poraliclogram biſeF each other. 


| For let the Point of their Interſection be denoted 


by E. Then, becauſe AD is * =, and|| BC, and 
the alternate s equal, vis. L ACB = 4 DAC, 
and / CBD=ADB, the As AED, BEC, have two 
s DAE, ADE, and one Side AD of one = two 
s ECB, EBC, and one Side BC of the other, 
aach to each; . the As AED, BEC, are © equal 
In 
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in all Reſpects, and conſequently the Side AE = 
Side EC, and Side DE = Side BE, that 1s, the Dia- 
gonals divide each other into two equal Parts. 


115. THeoOREM 27. In any right angled Triangle 


the Square upon the Side, ſubtending the right Angle, 
is equal to bath the Squares upon the Sides containing the 
right Angle. 


Let ABC be the A. If we ſuppoſe the Line C A pl. 250 


produced to G, ſince £4 CAB is a Rt. L, the £4 
BAG will be ſo too, and *.* one Side of the Square 
upon BA will fall on the Line * AG, and ſo with the 
Line CA will make one Line CG. For the ſame 
Reaſon one Side of the Square on CA will-with BA 
make one Line BH. . Now, ſuppoſe the Squares de- 
ſcribed, and the Points F, C; B, K; A, D; A, E; 
joined by Lines; alſo AL || BD. Then becauſe the 
4 DBC = L FBA, each being a right * one, 
adding the common 4 ABC, we have the whole 
2. DBA © = the whole 7 FBC ; and the Side FB*= 
BA, and BD = DC : Hence the As FBC, DBA, 
have two Sides of one, FB, BC, and contained 4 
FBC = two Sides BA, BD, and contained 4 DBA 
of the other, each to each, and. As FBC, DBA 
are“ = each other in all Reſpects: But FB, GC, 
are || by the Nature of Squares (for the C FBA-= 


GAB, being each a * Rt. Z, and. FB* || GC;) © 


*,* the Square BG and AFBC are on the ſame Baſe, 
and between the ſame Parallels, and. the Square 
BG f= twice the AFBC; and BD, AL, being 
Parallels, the ParallelogramBL = twice the ADBA ; 
but the As FBC, DBA, have been juſt ſhewn to be 
= each other, conſequently the Square BG * Pa- 
rallelogram BL. Afrer the fame Manner it may be 
ſhewn that the Square CH = the Parallelogram CL; 
*,* the Square BG + the Square CH == (the Pa- 
rallelogram BL + the Parallelogram CL, that is =) 
the Square BE. Q. E. D. 

E 2 116. 


65. 
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116. ScyHoLIUM. This is one of the moſt exten- 
five and valuable Theorems in Geometry. —— For 
one Example of its Uſe fee iſt. of the Matbematical 
Eſſays, Article 462. We ſhall give another, and 
eaſier Demonſtration after we have treated of fmilar 
Triangles ; when it will alſo be ſhewn to be only a 
particular Caſe of a more general Theorem. 


_— 


BOOK I. 


DEFINITIONS. 


Very right-angled Parallelogram is 


117. Def. 1. 
ſaid to be contained by any two 


ol the Lines which contain one of the right Angles. 


118, Def. 2. In every Parallelogram either of tne 
Parallelograms about the Diameter, together with 


| Pl. 2. F. 11. the two Complements, is called the Gnomon. Thus 


the Parallelogram EH, together with the Comple- 
ments BK, ED, is the Gnomon, which is more 
compendiouſly expreſſed by the Letters BH F, or 
GED, which are at the oppoſite Angles of the Pa- 
rallelograms which make the Gnomon. 


Fl. 2. F. 14. 119. THEOREM 1. JF a Line AB be divided into 


any two Parts in C, the Square of the whole Line AB, 


' viz. ABED, is equal to the Squares of the two Parts 


P 11. 


by the Parts AC, CB.* * 


AC, CB, together with twice the Rectangle contained 
: Let 

It may be demonſtrated algebraically thus. Let r = AC, 
x = CB, thenr + x = AB = AD, and. the Area of the 
Square ABED* =- + x X r + x = (by iſt. of the Mathemar. 
Eſſays, 7a + 2rx T, which is the ſame as the The- 


Art. 455.) A | la 
orem. Q. E. D.-—- Hence, if x= 7, by writing r for x= rr 
+ 207 +17 = 4er, the Corolla. | 
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Let CF be || AD or BE, and let AH be = CB; 
and let HK be a || to AB or DE. Then, becauſe 
AB. = AD, by taking away equals CB, AH, 
there remains AC> = DH. Becauſe HG, DF are 
Parallels, alſo HD || F, the oppoſite 4s of the 
Figure HGFD are © equal to each other; but the 
Dis a Rt. Z . the other 3 are Rt. Ls, and fo 
HG Fb is a * Square each Side AC. By the ſame 
Reaſon CBKG is a Square each Side = CB; and by 
the like Method of Reaſoning ACGH and KEFG are 
Rectangles whoſe Sides are = AC and CB. But the 
Squares DG, GB, and two Rectangles AG, GE, 
make up the whole Square ABED. Q. E. D. 


120. COROLLARY 1. Hence the Square of any Line 
is equal to four Times the Square of half that Fo 


121. Taxon EM 2. A Rectangle made by the Sum 
and Difference of two right Lines is equal to the Dif- 
ference of the Squares of the ſaid Lines. 


Let AB, AC, repreſent the two Lines, and AK, 
AG, their Squares. Let HG be produced to H, Fl 
till GF = AB, or, which is the fame, till HF = 
AC + AB. Let FE be || to AH, and let IK be 
produced to meet FE in E. Then, becauſe HF = 


AC+ AB, the Sum of the Lines, and IK = AH 


—AI* = AC — AB = the Difference of the Lines, 
*is plain the Rectangle HE is contained under the 
Sum HF, and Difference IK, of the Lines AC 


» 
AB, 
„This Theorem may be eaſily demon- 4+ 
ſtrated algebraically. Let the greater Line © ® 
be denoted by a, the leſſer by a, then a + 1 
== their Sum, and a — n their Difference; 7 erg 
then their Rectangle is per Art. 111 = ws FLFTY 
a+ mXa—msz by the Operation in the __ . 


Margin, a* — 2. the ſame as afbrmed in the 2 
Theorem. Cl. D. 0 or 


29 


* 34+ 
> 47+ 


* 34+ 


2 
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AB, which we are now to ſhew to be = the Gnomon 
HDB, the Difference of the Squares AK, AG, 
which may be eaſily done, for GF being = AB by 
the Suppoſition, = BK, and DG (= CG - CD 


* =* AC — AB) = BC, the Rectangles BD, DF, 


are contained under equal Sides, and are *.* equal 
to each other ; *.* to each adding the Rectangle HD 
common, we have BD + DH = *DF + HD, 
that is, the Gnomon HD = the Rectangle HE. 
GED. 


122. Theſe two Theorems are ſufficient for our 


' prefent Purpoſe ; we ſhall therefore paſs on to the 


third Book. We intend hereafter to give alge- 
braic Demonſtrations to all the Theorems of this 
Book. | [EF 


# — 
— 


BOOK III. 


123. Def. 1.J\QUAL Circles are thoſe whoſe Di- 
ameters are equal, or from whoſe 


Centers the Lines to the Circumferences are equal: 


Or, in other Words, they are thoſe that have equal 
Radii. | 


124. Scholium. This is not, ſtrictly ſpeaking, a 
Definition, but a Theorem, whoſe Truth is mani- 
feſt ; for if the Circles are laid cn one another ſo 
that their Centers may coincide, the Circumferences 
will alſo coincide, as the Radii are equal, and *.* 
the Circles will exactly cover, and be. = each 
ether. 


125. Definition 2. A Line is ſaid to touch a Cir- 
cle when it meets the Circle in one Point, and bein 
produced does not touch it in any other Point: And 
ſuch Line is called a Tangent to the Circle. 


\ 


126. 
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126. Definition 3. Circles are ſaid to touch one 
another, which meet, but do not Cut each other. 


127. Definition 4. Lines are ſaid to be equally 
diſtant from the Center of a Circle, when the Per- 
pendiculars drawn to them from the Center are 


equal. | 0 


128. Def. 5. But the Line on which the greater 
Perpendicular falls, is laid to be further from the 


Center. | | 


-% 129. Def. 6. A Segment of a Circle is the Fi- 


gure contained by a Line and the Circumference it 
cuts off, (ſee Pl. 2. F. 16.) and the Line is called 
the Chord. | | 


130. Def. 7. The Angle in a Segment is that 
which is contained by two Lines drawn from any 
Point in the Circumference (or Arch) of the Seg- 
ment to the Extremities of the Chord Line, or Baſe 


of the Segment. See Pl. 2. F. 17. 


131. Def. 85 And an Angle is ſaid to ſtand upon 
the Circumterence which the Lines that contain the 
Angle 1atercept between them. 


132. Def. 9. The Sector of a Circle is the Figure 
contained by two Lines drawn from the Center, and 
the Circumference between them. See Pl. 2. Fig. 18. 


25 8 133. Def. 10. Similar Segments are thoſe in ach 


the Angles are equal, or which contain equal Angles. 


134. THEOREM 7. If a Line CD, drawn throughy1.+.F.ug. 


the Center E of ai Circle, biſeft any Chord AB, it 
will cut it at right Angles: And if the Diameter CD 
's at right Angles io the Chord AB, it will biſett it. 


For 
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For firſt, 'Let EA, EB, be joined; then, becauſe 
AF=F B by the Suppoſition, and AE * = EB being 
Radii, and FE common, the As AEF, BEE, have 
three Sides of one the three Sides of the other, 

each to each, and . they are equal in all Reſpects; 
conſequently the  AFE = BFE, and . each = 
. D, 


"Secondly. But if CD is at Rt. 4s to AB, then, 


* fince AE = EB, the , EAF*= EBF; but 4 


AFE = L BFE, each being a Rt. E. per Art. 14. 


. Hence, in the As AFE, BFE, are two 4s and 


94. 


one Side of one = two 4s and one Side of the 
other, each to each, and . the As are equal in all 
Reſpects : Conſequently, their Baſes FA, FB, are 
equal to each other. Q. E. D. 


pl. 2. F. 20. 134. Tano 120 2. F any Point F, which is 


not the Center, be taken in the Diameter AD of the 
Circle ABCD, whoſe Center is E; then, of all the 
Lines FB, FC, FG, &c. that can be drawn from F 
to the Circumference, that FA, in which the Center is, 
is the longeſt, and tbe other Part FD of that Diameter 
AD i the leaſt ; and of the others, that which is nearer 
to the Line FA is longer than one more diſtant ; thus, 
FB greater than FC, and FC greater than FG. And 


from the ſame Point F there can be drawn to the Cir- 


cumference' only two Lines equal to each other, viz. one 
on one Side and the other on the other Sfde of the Dia- 
meter AD, making equal Ls with it. 


For iſt. Let BE, CE, GE, be joined; then be- 
cauſe two Sides of any A are Tur third, BE + 
EFF T BF; but BE S AE, . AE + EF (= 
BE + EF, and.) TE. 3 BE being 
CE, EF, common, and 4 BEF.F 4 CEF, the Baſe 
BF of the ABEF is F the Baſe CF of the ACEF; 
and for the ſame Reaſon the Baſe CF T Baſe GF. 
Again, becauſe GF + FE is*F GE, and 1 * 

8 7 


* Wa 
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ED, GF + FE muſt be T ED, and taking away 


the Part FE common, GF muſt be TFD. Hence 


we have proved that AF T BF, BFT CF, CFT 
GF, and GFT FD: Which were to be demonſtrated. 
Secondly. Let DFH be an 4 = GED, then we 
affirm the Line FH is = FG, and that no other 
can be equal to it; for that FH = FG may be thus 
ſhewn. Becauſe GE = EH, EF common, and 
2 GED = DEF by the Suppoſition, the Baſe 
GF «= Baſe FH. Q. E. D. And that no other 
Line can be = FG, we thus prove. For if poſſible, 
let FK be a Line = FG ; and FH has been juſt 


ſhewn to be = FG, and. FK would be © = FH, 


that is, the two Lines FK, FH, = each other, 
though one is more remote from the Line which 
paſſes through the Center than the other; which is 
contrary to what has been proved above, and . 


FK is not = FH, and. cannot be = to FG. 


QE. D. 

135. TuEOREM 3. Let ABC be a Circle, and D 
any Foint without it, from which Lines are drawn to 
the Circumference. Then we affirm, that of theſe 
which fall upon the concave Part of the Circumference 
AEFC, the greateſt ſhall be DA, which paſſes thro? 
the Center M; and the nearer to it greater than the 
more remote, viz. DE F DF, and DF F DC. But 
of thoſe which fall on the convex Part of the Circum- 


ference, the leaſt is DG, which coincides with the 


Diameter AG produced; and the nearer to it is al- 
ways leſſer than the more remote, viz. DK A DL, and 
DL a DH. Aud only two equal Lines can be drawn 


from the Point D to the Circumference, one upon each 


Side of the leaſt. 


For, 1ſt. Let the Points ME, MF, MC, MK, 
ML, MH, be joined; then AM * = EM., . ad- 
ding MD common, EM + MD (* = AM + 
MD) = AD; but EM MDT DE, . alſo 
DA T DE. Again, becauſe 4 EMD T 4 FMD, 

| | F 


EM 


D. 


' "of © 


* 


Pl. III. 


F. 1. 


4 34 


4 * 
4 5 
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EM = FM, and MD common to both As, 
EMD, FMD, the Baſe DE * I Baſe DF. By the 
ſame Method of Reaſoning DFT DC. Hence we 
have ſhewn that DA I DE, DET DF, and DF r 
1. KD. ; 


Second. Becauſe MK + KD* r MD, taking away 


equals MK, MG, there will remain KD T DG. 


And becauſe the A MKD is within the A MLD, 
the two Sides MK, KD, taken together muſt be A 
the two Sides ML, LD, which include them, (for 


it is manifeſt a Thing containing muſt be T the 


be thus ſhewn: DK is = DB, as has been Juſt. 


45. 


Pl. 3. F. 2. 


134. 


Thing contained ;) ard taking away equals MK, 
*ML, the Remainder KD A the Remainder LD. 
'In the ſame Manner DL is ADH; DG is the 


leaſt, DKA DL, and DL A DH. Q. E. D. 


' Thirdly. Let the Z DMB = Z DMK; then we 


affirm that the Line DB = DK, and that no other 


Line DN can be = DK : For, that DB = DK, 
may be thus demonſtrated. Becauſe MK * = MB, 
MD common, and Z DMB = 4 DMK by the Sup- 
1 2 the Baſe DB * = Baſe DK. Q. E. D. 

And that no other Line DN can be = DK, may 


proved; . if DN be alſo = DK, then will DN 
be © = DB, that is, the nearer to the leaſt = the 
more remote, which is contrary to what has been 
above demonſtrated, and conſequently impoſlible : 


DN is not = DB. Q. E. D. 


136. THEOREM 4. Fa Point D be taken within a 


Circle, from which there fall more than two equal 


Lines to the Circumference, viz. DA, DB, DC, that 
Point D is the Center of the Circle. 


For if it is poſſible that D is not the Center, let 


any other Point E be the Center, in the Diameter 
FDEG. Then, if D be not the Center, DG is * the 
greateſt Line from it to the Circumference, and DC 


DB, | 


2 I Gd * wt oy — 2 A > © SY 2 28 — 1 6 
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r DB, and DBT DA; but they are alſo equal by 
the Suppolition, which is impoſſible : *-.* E is not 
the Center of the Circle ABC, and in the fame 


Manner it may be demonſtrated that no other Point 
but D is the Center. Q. E. D. 


35 


137. THEOREM 5. One Circle cannot cut another 


in more than two Points. 


For if it be poſſible, let the Circle ABC cut the 
Circle DEF in more than two Points, viz. in B, G, 
F; and let K be the Center of the Circle ABC, and 
BF, GK, FK, be joined; then, becauſe within the 
Circle DEF there is taken the Point K, from which 
to the Circumference DEF fall more than two equal 
Lines, KB, KG, KF, the Point K muſt be 
the » Center of the Circle DEF; but it is alſo the 
Center of the Circle ABC, and ſo the two Circles 
ABC, DEF, would have the fame common Center 
and Radii, and conſequently cannot cut each other, 
but would coincide, and . properly ſpeaking, 
would be but one Circle: . one Circle cannot cut 
another in three Points. Q. E. D. 


138. A Lemma, or THEOREM 6. If tuo right- 
angled Triangles have two Sides of one, AC, CB, 
equal to two Sides of the other, DF, FE, each to 
each (viz. AC = DF, CB = FE ;) the remaining 
Side of one AB, will be = the remaining Side of the 
otber DE. GE 


For AB* + BC** = AC?, and DE* + EF* = 
DF* : But AC = DF by the Suppoſition, . AC 
= DF, . AB* + BC* * = DER + EF; but 
BC = EF by the Suppoſition, and fo BC* = EF,, 
taking away theſe equals, there remains AB. = 
DE?, and conſequently AB = DE. Q. E. D. 
This Demonſtration proves the Theorem to be true, 
when the Side oppoſite to the Rt. E and one of the 
other Sides of one, are= = Side oppoſite to the Rt. 

2 2 


136. 


Pl. III. 
F 


> 138, 


8.138. 
> 134- 
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'Z and one of the other Sides of the other A. 


But it is equally true when the two Sides containing 
the Rt. 4 in one = the two Sides containing the 
Rt. L in the other: for it then becomes the ſame as 


Article 58. 


138. THEOREM 7. Equal Lines, AB, CD, in 
the Circle ABDC, are equaily diſtant from the Center 
E; and thoſe AB, CD, equally diſtant from the Cen- 
ter, are equal to each other. 


Firſt, that if AB = CD, they are equidiſtant 
from the Center, may be thus demonſtrated. Let 
EF be L to AB, EG L to CD, and join AE and 
CE. Then the 4s AFE and CGE. being Rt. Is, 
the As AFE, CGE, are Rt. . As; = and AB, 


4. CD, are bifected by the Lines EF, EG; and * 


as their Wholes are equal, their Halves muſt be 
equal alſo, that is, AF = CG. Hence, in the two 
Rt. . As AFE, CGE, are two Sides of one AE, 
AF, reſpectively = two Sides of the other CE, r 
(fon AE, CE, are Radii of the fame Circle and - 

equal,) the remaining Side FE of one is © = the re- 
maining Side GE of the other ; which is all chat is 
meant by ſaying, the Lines AB, CD, are equidiſtant 


from the Center. Q. E. D. 


| Secondly. If AB, CD, are equidiſtant from the 
Center, it may be eaſily demonſtrated that they are 
= each other. For AE being = CE, and EF = 
EG, by the Suppoſition, the Rt. . As AFE, 

CGE, have two Sides of one AE, EF, = two Sides 
of the other, CE, E. e ; bur 
AF, CG, are 'the * Halves of their reſpective 
Wholes AB, CD; and as the Halves AF, CG, are 
3 to be equal to each other, their Wholes muſt 

e ſo too; that is, AB = CD. Q. E. PD). 


139. THEOREM 8. The Diameter AD is the great- 


E Lines in a Circle ABCD ; and of * others BC, ** 
that 
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that BC which is nearer to the Center E, is always 
greater than that more remote FG. 


Let EI, EH, be the Diſtances of BC, FG, from 
the Center E; and let BE, CE, FE, GE, be 
Joined ; then, it is manifeſt that AE being * = BE, 


ED = EC, AD is = BE CE; but BE + ECor 


BC, ADT BC. Again, the As BEC, FEG, 
have two Sides BE, EC, of one = two Sides FE, 


GE, of the other; but the contained Z. of one BEC 


DT the contained L of the other FEC. BC eT FG. 
Hence we have proved that ABT BC, and BCT FG; 
conſequently T any other Line at the ſame Diſtance 
from the Center (becauſe Lines at the ſame Diſtance 
from the Center are 4 = each other.) Q. E D. 


140. Hence a Line greater than the Diameter, 
drawn from any Point within the Circle, muſt cut 
the Circumference; and. any Line within a Circle, 
being produced both Ways indefinitely, muſt cut the 


Circumference. 


F 


141. THEOREM 9. A Line ED meeting the Circle Pl. 3. F. 7. 


ACG in the Point A, at right Angles to the Radius 
BA, is a Tangent to the Circle at the Point A. And 
no Line AK can be drawn from the ſaid Point A be- 
tween the Line ED and the Circumference, which does 
not cut the Circle ; or, which is the ſame Thing, no 
Line AK can make ſo great an acute Angle BAK with 
the Diameter CA, or Jo ſmall an Angle FAK with 
the Line AD, but that it ſhall cut the Circle. 


. Firſt, That ED is a Tangent, may be thus de- 

monſtrated. Let any Line BF be drawn ; then the 
ABAF being a Rt. 4 A, BF* * BA. + AFP, 
. BF* I BAT. BY I BA the Radius, wherever 
the Point F is taken in the Line ED, and., the 
Point F will fall without the Circle, as BF has 


4 138. 


® Its. 


been juſt ſhewn' to be T the Radius BA, and con- 


. ſequently T its equal the Radius BL. ED 
3 touches 


( 


© 125. 
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touches the Circle in no Point but A, and *.* it is 
a © Tangent to the Circle at the Point A. Q. E. D. 


2dly. If poffible, let the Line AK be drawn 
from A, between the Line ED and the Circumfe- 
rence; and let H be a Point taken in AK, ſo that 
BH may be at Rt. Ls to AK, and let G be the 
Point where the Line GH meets the Circumference. 
Then, becauſe BH A is a Rt. . A, Rt. ,d at , 
the Z BHA * = BAH + 2 ABH, the 4 BHA 
BAH. and . Side BA r Side BH; but BA = 
BG. . BG BH, the leſs T the greater, which is 
. *..-NO "Fa AK can be drawn from the 
Point A, between ED and the Circumference, 
which does not cut the Circle; or, in other Words, 
* no Line AK can make fo great an acute 7 BAK 
with the Diameter CA, or ſo mall an Angle FAK 


with the Line AD, but that the Circumference | 


ſhall paſs between the Tangent AD and Line AK.” 
Q. E. D. And this is all "that Euclid muſt be un- 
derſtood to mean when he ſays, (in the Greek Text, 
and alſo in moſt Tranſlations, that) the Z of the 
Semicircle is T any rectilineal £, and the remaining 
£ A any rectilineal Z. 
” 142. CoRoLLaRyY rt. Hence if @ Line touches a 
Circle in any Point, a right Line drawn from the Cen- 
ter to that Point will be perpendicular to the touching 
Line. 

For if that Line be not perpendicular to the Ra- 
diys at the Point of Contact, it will cut the Circle 
by this Propofition. 


143. CoroLL. 2. If a Line touches a Circle, and 


from the Point of Contact a Line be drawn perpendi- 


cular to the touching Line, the Center of the Circle 
Hall * in that Line. 


144, 
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144. Scholium. From the Manner in which this 
Theorem is worded in ſeveral Copies of Euclid, 
many ſtrange Paradoxes and Abſurdities have been 
deduced by ſome modern Mathematicians, which 
would not have been had they rightly conſidered 
what Euchd muſt mean, and not what the Words 


ſeem to import. 


145. THEOREM 10. The Angle BEC at the Cen- pl. In. 
ter of a Circle, is double of the Angle BAC at the Cir-Fig.8&g. 
cumference, upon the ſame Baſe ; that is, upon the 
ſame Part of the Circumference BC. 


\ Becauſe EA = EB, the Angle EAB, = K. = ig. 
EBA, . EAB+ Z. EBA = 2 FAB; but . 59. 
FEB*= C. EAB + ZEBA, . Z FEB. = 2 , 7% 
FAB. After the ſame Manner may be ſhewn that #5* 
the Z FEC = 24 FAC; hence, adding in Figure 
8rh, we have Z. FEB + Z FEC S 2. FAB+2z « 46. 
FAC, that is, E BEC = 2 z BAC. Q. E. D. Or 
ſubtracting in Figure gth, we find 4 FEC — | 
£ FEB f = 2 4 FAC—2 4 FAB, that is, = e ,,, 


FAC - FAB x 2=2 BAC. Q. E. D. 


146. THEOREM 11. The Angles in the ſame Seg- 
ment of a Circle are equal to one another. 


Firſt then, let ABCDE be a Circle, and F the Pl. I. 
Center; then, if the Segment BAED be T a Semi- F. 10. 
circle, as in Figure 1oth., the Zs BAD, BED, 
BFD, ſtand upon the ſame Baſe BD, . the . 
BAD » = + 4 BFD, and Z BED = xz BFD; . 
2 BAD * = BED, wherever the Points A, E, are » 45 
taken in the Circumference BAED. Q. E. D. 


Secondly. But if the Segment BAE be A a Se- pig, i, 


micircle, let F be the Center, and ſuppoſe Lines 
drawa as repreſented in the Figure, Then the Seg- 
| ment 


1⁰ 
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ment BAEC being T a Semicircle, the Cs in it upon 
the ſame Baſe BC ate by the firſt Caſe equal to each 
other, that is, Z BAC = ZBEC; and by the 
ſame Reaſon the Ls in the Segment CAED on the 
ſame Baſe CD are = each other, viz. CAD = 
CED; . by adding equals, 4 BAC + CAD 


* ©= 7 BEC + 4 CED, that is, BAD = BED. 


Q. E. D. 


147. THeoREM 12. The oppoſite Angles of any 
quadrilateral Figure, ABCD, deſcribed in a Circle, 


are together equal to two right Angles. 


Join AC, BD; then the CAB = 4CDB, 
being in the ſame Segment BADC, and upon the 
ſame Baſe BC; and the 7 ACB = 4 ADB, being 
in the ſame Segment ADCB, and upon the ſame 
Baſe- AB. adding equals, the 4 ADB + £4 


CDB = 4 ACB + CAB. that is, Z ADC = 
Z ACB+ CAB; to each of theſe equals adding 


the ABC, we have Z ADC + Z ABC = L. ACB 
+Z CAB + ABC; but the Z ACB + CAB + 
ABC E 2 Rr. s. ADC + ABC = 


- 2 Rt. 25. In the fame Manner it may be ſhewn 


that the Z BAD + Z BCD = 2 Rt. 2s. Q. E. D. 


148. THEOREM 13. The Angle in a Semicircle 


BAC is a right Angle; but the Angle in a Segment 


ABC, greater than a Semicircle, is leſs than a right 
Angle; and the Angle in a Segment ADC, leſs than a 
Semicircle, is greater than a right Angle. 


Let E be the C enter, and Lins be drawn as in 


the F igure. Then, AE being * = EB, the 4 EAB 


bd = EBA; and EA being = EC, the ZEAC= 
ECA. . adding equals, Z EAB + L EAC 
= ECA, chat is, „ BAC = „ 


;. CBA + 2 BCA; but, Z FAC * = CBA + 
BCA. 4BAC* ＋ FAC, . each of them 


18 
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E .* the aun ee . f 14. 
2E. Pit \ | 


adly. The ABAC having been juſt ſhewn. to be 
Rt. £9. uig. the A BAC a Right 4, the ZAB 
(in Me, ee ARC). muſt - be A a Rt. 4. f 56 


Q. E. D 


 gdly. The Figure BADC being abi the 

L ABC ＋ 4 ADC) = 2 Rt. 4s; but it has been 1 1. 
juſt ſhewn that ABC A a Rt. L, e 
abe muſtbe ra Re. 2 ., 5 


149. Tak u&* 14. In an oblique Triangle AGD, PI. III, 
inſcribed in 4 Circle, the vertical Angle ADC exceeds, F.14.&15« 
or is leſs than a right Angle, by the Angle CAB, made 
by the Baſe AC and the Diameter AB, drawn. win; 
either Extremity of the Baſe. | | 


Join DB; then, AB being a . Abb a 22, 
is * a Semicircle, and . Z ADB = a Rt. 4, and = 
thei. COR. = CAB, (being in the ſame Seg- TR 
ment CDAB, . and ſtanding on the ſame Baſe BC ;) -. 

adding equals. in Fig. 14. the 4 ADB + :.CDB « © 46, 
Da Rt: 4 + CAB, but 4 ADB + CDB = — 

the whole 4 ADC, *.* * AE == K * L + & 

CAB. Q. E. D., And in 15. ſubtracting 
equals, — ADB — 4 CDB* =; Rt. . — 4 2 47, 
CAB; but Z ADB — ZCDB 4 ADC, . 4 

ADC = a Rt. 4 — CAB. Q. E. D. 


x50. * EM 15. In caged Cireles, Viz, Gretes Pl. ITE. 
which have equal Radi, the Angles A, G, at the Cir- F. 6 & 1j. 
cumferences, and ſtanding upon equal Chords BC, EF, 
are equal to each other. And if the Angles at the Cir- 
cumferences are 1 5 the Chords on which 99 ſtand 
pine + » af yam" 


*** D and 1. be the Centers, md lat WR: be 
drawn as in the Figures. abs Then, BC bens 


| 
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145. 
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Pl. Iv. 
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® 149. 


146; 
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EF by the Suppoſition, and BD = CD = EH: = 
FH being equal Radii, the As 6 EHF, habe 
three Sides of one reſpectively three Sides of the 
other, and *.* . BDC = 4 EHF; but the 2s 
"Re and G, are* Halves of che Ls BDC, EHF; 
and as the Wholes are equal to each other, * cis ma- 
nifeſt their Halves muſt be ſo too, that is, Z BAC 


SS QE. b. 


2dly. If the 42 = LG; as TY 4s A and G, 
ate the Halves * of the ZS BDC, CHF, reſpedtively, 
and as the Halves being equal, the Wholes muſt be 

too, the 4 BDC mult be = ZEHF. But BD S 

H, DC = HF, being equal Radii, the As BDC, 
* EHF, have two Sides BD, CD, and £ contained 
BDC of one = two Sides EH, FH, and 4 con- 
tained EHF of the other; and conſequently the As 
themſelves * equal in all Reſpects 3 *.* the Baſe BC = 


Baſe EF. Q E. P. 


1351. Tnzonzu 16. Lit AB be the Diameter of - 
the Circle ADCB, and EF a Line perpendicular there- 
15, touring the Circle in the Point B; and BD a Line 
| cutting the Cirtle;, then ] ſay, the Angles made by the 


de Line EF and cutting Line BD, ſpall be tqual 
to the Angles in the nate Segments; viz. DBF 
= Z. DAB, and Z DBE = L DCB, wherever the 
> a. A and E are taken in the — DAB, 


For the * DAB of the ADAB; is A a Re. 
. by che z DBA, made by the Baſe DB and Di- 
ameter BA; and. as ABF is a Rt. &: muſt be 
= = 4DBF. Q E. D. 


25 „ che vertical Z DCR of the A DCB ex- 
ceeds a Rt. 4 by the ſaid Z DBA, and *.* as ABE 
is a Rt. ., the 4 DCB muſt be = (L ABE + £ 
ABD) = E DBE. Q. E. D. And the Z DAB 


continues the * ſame wherever the Point A is taken — 
the 


E 


— —C 
— 
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the Circumference DAB, as does the 2. DCB where. 
ever the Point C is taken in the Circumferente DCB. 
*,* this Theorem is true, | 


BOOK IV. 


Of ProPoRTION, containing what is moſt valuable 
in Euclid's 5th and 6th Books. 


152. Def. 1. Leſſer Magnitude is ſaid to be an 
aliquot Part of a greater Magni- 
tude, when the leſſer meaſures the greater, f. e. 
when the leſſer is contained a certain Number of 
Times exactly in the greater. Thus, à is an aliquot 
Part of 3a, @ being contained in 3a, 3 Times. 


I 53. Def. 2. A greater Magnitude is ſaid to be a 


Multiple of a leſſer, when the lefler meaſures the 
greater, i. e. when the leſſer is contained in the 
greater, exactly a certain Number of Times. Thus, 
34 is a Multiple of a, @ being contained in 3a, 3 
Times, and n Xx & is a Multiple of 3, for & is con- 
tained n Times in Xx b. 


154. The 3d Definition, That Ratio is a mu- 
tual Relation of two Magnitudes of the ſame Kind 
to one another in Reſpect of Quantity,” is rather 
metaphyſical than mathematical, and has been the 
Cauſe of much Controverſy amongſt the modern 
Mathematicians. Indeed it might well be omitted 
without any Loſs, and, as Mr. Simſon juſtly ob- 
— ſeems to be the Addition of ſome unſkilful 

ditor. 


155. Def. 4. Theſe Magnitudes are ſaid to have a 
Ratio to one another, the leſſer of which can be 
multiplied ſo as to exceed the other. | 

| G 2 156, 


at leaſt. 
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156. Def. 5. The firſt of four Magnitudes is ſaid 
to have the ſame Ratio to the ſecond which the third 
has to the fourth, when any Equimultiples whatſo- 
ever of the firſt and third being taken, and any 


'Equimultiples whatſoever of the ſecond and fourth : 


If the Multiple of the firſt be leſs than that of the 
ſecond, the Multiple of the third is alſo leſs than 
that of the fourth; or, if the Multiple of the firſt - 
be equal to that of the ſecond, the Multiple of the 
third is alſo equal to that of the fourth; or, if the 
Multiple of the firſt be greater than that of the ſe- 
cond, the Multiple of the third is allo greater than 
that of the fourth.® Pu | 


| 157. Def. 6. Magnitudes which haye the ſame 
Ratio are called Proportionals. | 


158. Def. 7. Of a greater and leſs Ratio being 
not uſed in this Eſſay, we have thought paper to 
omit it, as the Theorems which are obſcurely, (if not 
inaccurately) demonſtrated by it, may be demonſtra- 


ted more clearly by other Means. 


' 159. The ſame may be ſaid of the 8th Definition, 
Viz. © That Analogy or Proportion is a Similitude 
of Ratios,” as was remarked concerning the 3d. 


Definition, | | 


160. Def. 9. Proportion conſiſts in three Terms 
| 161. 


* This is the true geometrical Definition of the Ancients ; 
however it may not be improper to give alſo the aumerical or alge- 
braical Definition, viz. Four Quantities are ſaid to be in direct 
Proportion to each other, when the Quotient of the firſt by the 
ſecond is equal to the Quotient of the third by the fourth : Which 
Dwotients are called Ratios, Or in other Words, Ratio is the 
Number expreſſing how often the Conſequent is contained in the 
Antecedent; or by which the Conſequent being multiplied, the 


Product will be equal to the Antecedent. 


161. Def. 10. When three Magnitudes are Pro- 
portionals, the firſt is ſaid to have to the third the 
duplicate Ratio of that which it has to the ſecond. 


162. Def. 11. When four Magnitudes are con- 
tinual Proportionals, the firſt is ſaid to have to the 
fourth the triplicate Ratio of thar which ic has to the 
ſecond, and ſo forward quadruplicate, &c. increaſ- 
ing the Denomination each Time by Unity, in any 
Number of Proportionals. | 


163. Def. 12, of Compound Ratio. When there 
are any Number of Magnitudes of the ſame Kind, 
the firſt is ſaid to have to the laſt of them the Ratio 
compounded. of the Ratio which the firſt has to the 
ſecond, and of the Ratio which the ſecond has to 
the third, and of the Ratio which the third has to 
the fourth, and ſo forward unto the laſt Magnitude. 

For Example, if A, B, C, D, be four Magnitudes 
of the ſame Kind, the firſt A is ſaid to have to the 
laſt D the Ratio compounded of the Ratio of A to B, 
and of the Ratio of B to C, and of the Ratio of 
C to D; or, the Ratio of A to D is ſaid to be com- 
pounded of the Ratios of A to B, B to C, and C to 


D. 

And if A has to B the ſame Ratio which E has to 
F; and B to C the ſame Ratio which G has to H; 
and C to D the ſame Ratio that K has to L; then, 
by this Definition, A is ſaid to have to D the Ratio 
compounded of Ratios which are the ſame with the 
Ratios of E to F, G to H, and K to L. And the 
ſame Thing is to be underſtood when it is more 
briefly expreſſed by ſaying A has to D the Ratio 
compounded of the Ratios of E to F, G to H, and 
K to L. 

In like Manner, the ſame Things being ſuppoſed, 
if M has to N the ſame Ratio which A has to D, 
then, for Shortneſs Sake, M is ſaid to have to N the 
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Ratio compounded of the Ratios of E to F, G to H, 
and K to L. WE OT MC» 


164. Scholium. Nothing has been thought more 
difficult, or cauſed greater Diſputes in Geometry, 
than the Definition of compound Ratio given b 
Theon in the 5th Def. of the 6th Book o Euclid, 
viz. © A Ratio is ſaid to be compounded of Ratios 
when the Quantities of Ratios being multiplied by 
one another, makes a certain Ratio ;” which is 
faulty, for there can be no Multiplication but by a 
Number, and fo the Definition will be ungeometri- 
cal. As to the Uſe of compound Ratio, it is intro- 
duced into Geometry only to reader ſome Demon- 
ſtrations more conciſe, or that ſome Propoſitions may 
be more compendiouſly enunciated. It may be fur- 
ther obſerved, that in any Magnitudes whatever, 
* of the ſame Kind, A, B, C, D, &c. the Ratio 
« compounded of the Ratios of the firſt to the ſe- 
% cond, of the ſecond to the third, and fo on to 
« the laſt, is only a Name or Expreſſion,” by which 
the Ratio which the firſt A has to the laſt D is 


« fignified, and by which at the ſame Time the 


„ Ratios of all the Magnitudes, A to B, B to C, 
C to D, from the firſt to the laſt, to one another, 
„ whether they be the ſame or be not the ſame, are 
indicated; as in Magnitudes which are continual 
% Proportionals, A, B, C. D, &c. the duplicate 
4 Ratio of the firſt to the ſecond is only a Name, or 
« KExpreſſion, by which the Ratio of the firſt A to 


<« the third C is ſignified, and by which, at the. 


« ſame Time, is ſhewn that there are two Ratios 
© of the Magnitudes from the firſt to the laſt, viz, 
« of the firſt A to the ſecond B, and of the ſecond 
- << g to the third or laſt C, which are the ſame to 
« one another; and the triplicate Ratio of the firſt 


4 to the ſecond is a Name, or Expreſſion, by which 


4 the Ratio of the firſt A to the fourth D is ſignified, 

« and by which, at the ſame Time, is . ſhewn that 

« there are three Ratios of the Magnitudes from = 
| « fir 


| 
| 
| 


Fheorenis, Book IV. 

« firſt to the laſt, viz. of the firſt A to the ſecond 
B, and of B to the third C, and of C to the fourth 
« or laſt D, which are all the ſame to one another; 
« and fo in the Caſe of any other multiplicate Ra- 
„ rios.” And this is the right Meaning of theſe 
Ratios as uſed by Euclid, Archimedes, Apollonius, 
and other ancient Geometricians. However, that 
of Theon abovementioned is ſtill retained by moſt 
Moderns, and indeed may be made Uſe of when we 
are diſcourſing of Numbers, or of Magnitudes as 
expreſſed by Numbers, though it would be improper 
in this on Geometry, 


163. Def. 13. In Proportionals the antecedent 
Terms are called homologous to one another, as 
alſo the Conſequents to one another. 

Note. Geometricians make Uſe of the following 
technical Words to ſignify certain Ways of changing 
either the Order or Magnitude of Proportionals, ſo as 

to continue ſtill to be Proportionals, 


166. Def. 14. Permutando, or alternando, by 
Permutation, or alternately »* This Word is uſed 
when there are four Proportionals, and it is inferred, 
that the firſt has the ſame Ratio to the third which 
the ſecond has to the fourth; or that the - firſt is 
unto the third, as the ſecond to the fourth; as is 
ſhewn in Article 199. | 


167. Def. 15. Invertendo,, by Inverſion 5 when 
there are four Proportionals, and it is inferred, that 
the ſecond is unto the firſt as the fourth to the third. 
See Art. 198. 


168. Def. 16. Componendo, by Compoſition ; 
when there are four Proportionals, and it is inferred, 
that the firſt, together with the ſecond, is to the ſe- 
cond, as the third, together with the fourth, is to 
the fourth. See Art. 200. 


169. 
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169. Def. 17. Dividends, by Diviſion on 1 * there 
are four Proportionals, and it is inferred, that the 
Exceſs of the firſt above the ſecond is to che ſecond, 
as the Exceſs of the third above the nb is to the 


fourth. See Art. 201. 


| 450 Def. 18. end by Corverfin on ; when 
there are four Proportionals, and it is inferred, that 
the firſt is to its Exceſs above the ſecond, as the 
third to its Exceſs above the fourth. See AIG 202, 


171. Def. 19. Ex æquali, (ſcil. Diana, ) Oren ones, 
from Equality of Diſtance , when there is any Number 
of Magnitydes more than two, and as many others 
ſo that they are Proportionals when taken two and 
two of each Rank, and it is inferred, that the firſt 
is to the laſt of the firſt Rank of Magnitudes, as the 
firſt is to the laſt of the others. Of this there 
are the two following Kinds, Which ariſe from the 
different Order in which 0 Magoirudes are taken 
two and two. L 


* 172. Def. 20. Ex quali, from Equality : This 
Term is uſed ſimply by ittelf, when the firſt Magni- 
rude is to the ſecond of the firſt Rank, as the firſt to 
the ſecond of the other Rank ; and as the ſecond is 
to the third of the firſt Rank, ſo is the ſecond to the 
third of the other; and ſo forward in Order, and the 
Inference is as mentioned in the preceding Definition; 
whence this is called Ordinate Proportion. 


173. Def. 21. Ex equali, in proportione pertur- 
bata, ſeu inordinata, from Equality, in perturbate or 
diſorderly Proportion: This Term is uſed when the 
firſt Magnitude is to the ſecond of the firſt Rank, as 
the laſt but one is to the laſt of the ſecond Rank; 
and as the ſecond is to the third of the firſt Rank, ſo 
is the laſt but two to the laſt but one of the ſecond 


Rank ; and as the third is to the fourth of the firſt 
Rank, 
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Rank, ſo is the third from the laſt to the laſt but 
two of the ſecond Rank, and ſo forward in a croſs 
Order ; and the Inference is as in the 19th Defi- 
nition. 2 5 


174. Def. 22. Similar refilineal Figures are thoſe 
which have their ſeveral Angles equal, each to each, 
and the Sides about the equal Angles Proportionals. 


175. Def. 23. Two Magnitudes are ſaid to be re- 
ciprocally proportional to two others, when one of 
the firſt is to one of the other Magnitudes, as the 
remaining one of the laſt two is to the remaining one 
of the firſt. | ; 


176. Def. 24. A Line is ſaid to be cut in extreme 
and mean Ratio, when the Whole is to the greater 
Segment as the greater Segment is to the leſs. 


177. Axiom 1. Equimultiples of the ſame, or equal 
Magnitudes, are equal to one another; that is, if 
A = B, then any Number of Times A = ſame 
Number of Times B; fo mA = mB. 

178. Axiom 2. Theſe Magnitudes of which the 
ſame, or equal Magnitudes, are Equimultiples, are 
equal to one another. 

159. Axiom 3. A Multiple of a greater Magni- 
tude 1s greater than the ſame Multiple of a leſſer, 
180. Axiom 4. That Magnitude whoſe Multiple is 
greater than the ſame Multiple of another, is greater 
than that other Magnitude. 
16. Aviom 5, Magnitudes having the ſame Ra- 
tio to one and the ſame or equal Magnitudes, are 
equal to each' other. 
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182. Axiom 6. Equal Magnitudes have to one 
and the ſame Magnitude the ſame Ratio: And the 
ſame unto equal Magnitudes has the ſame Ratio. 


2 18 3. Axiom . Magnitudes to which one and the 
ſame Magnitude has the ſame R atio, are equal. 


184. Axiom 8. If two Magnitudes be referred to 


a third, that is the greateſt which has the greateſt 


Ratio. 


185. Axiom 9. Ratios equal to one and the ſame 


Ratio, or to equal Ratios, are alſo equal to one 


another. 


® 178, 


1 180. 


186. Axiom 10. Unequal Magnitudes, compared 
with one and the ſame or equal Magnitudes, cannot 
have equal Ratios. 


187. TnZOREMH 1. Magnitudes have the ſame Ra- 


"tio to one another which their Equimultiples have. Let 


a and b repreſent The two Mapnitudes, and let m be 

the Number of Times each of theſe are contained in its 

Multiple ; then, ma, mb, repreſent the Equimultiples, 
a 


and what oe affirm is, that ma: mb :: a: 


For raking any Equimultiples of the firſt and 


third, viz. cma, ca, and any Equimultiples, dmb, 


ab, of the ſecond and fourth; it is plain that if ma 
= dmb, as they are Equimultiples of ca, ab, that 


ca S ub; and if cma A dub, then ca + Ab; allo 
6. . 955 . £44 p » if 
® It may be demonſtrated algebraically thus, The Quotient of 


ma by mbis = 3 and the Quotient of a divided by b is 


ae . . ma 3 mb 5: 6. QED. 
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if ena T dib, then ca T db. by Art. 156, as 
ma : nb :: 4: . Q. E. D). 4 

188. TyHroREM 2. F four Quantities, a, b, c, 
d, are proportional, viz. as a: h:: c: d; then 
any Equimultiples of the two firſt will have the ſame 
Ratio as any 
ma: mb :: nc: nd, 


For by Art. 187, As, na: mb :: a: b, ' . 

RET r 

But à is-to &, in ſame Ratio as c to 4 by the Sup. 
poſition, *.* by Art. 185, as ma : mb :: nc: nd 
n 


189. THEOREM 3. Triangles ABC, ACD, and 


Equimultiples of the two laſt, viz. as 


5t 


1 
PI, IV 


Parallelograms EC, CF, of the ſame Altitude, are to P. 2. 


one another as their Baſes, BC, CD.“ 


Let BD be produced both Ways to the Points H, 
L, and let BG, GH, beeach = BC; and DK, KL, 
each = CD; and let Lines be drawn as in the Fi- 
gure. Then, becauſe the As AHG, AGB, ABC, 
have equal Baſes and the fame Altitude, they are* = 
each other; „ whatever Multiple the Baſe HC is 
of the Baſe BC, the ſame Multiple is the A AHC of. 
the AABC. By the ſame Reaſon, whatever Mul- 
tiple the Baſe LC is of the Baſe CD, the ſame Mul- 

- H 2 „ 

The algebraic Demonſtration may ſtand thus. Let @ = Baſe 

of the Parallelogram EC, 5 = Baſe of CF, and = their Height; 


then ab = * Area of EC, and % = Area of CF. Now it is 
plain that as a+ : 5% :: 4 3. 6 ; for the Quatient of the firſt Term 


by the ſecond is AY and the Quotient of the third by the 


4th is alſo ; „ it will be, as ab : 4b ** b. Q. E. D. 


And as As are Halves of the Parallelograms, as the Parallelo- 
grams are as their Baſe, their Halyes, wiz. the As, muſt be in 
he ſame Ratio alſo, Q. E. D. 
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tiple i is the A ALC of the A ADC. And if the 
Baſe HC be = Baſe CL, the AAHC will be* = 
the AALC; and if the Baſe HC be IT CL, the A 
AHC r ALC; and if HC be A CL, the AAHC 
is A A ALC. .. as Baſe BC: Baſe CD :: A 
ABC : cb. Q. E. _—_— 

Again, fince we have demonſtrated that the As 
ABC, ACD, are to each other as their Baſes BC, 
CD, and the Parallelograms EC, CF, are double 
of the As; it muſt follow, that as the Halves are in 
Proportion of their Baſes, their Wholes (viz. the 
Parallelograms) : mult be *ſo too, Q. E. D. 


190. CorolLarRy. From hence it is plain, that 
As and Parallelograms which have equal Allitudes, 
are to one another as their Baſes. 


191. THEOREM 4. If a Line DC be drawn pa- 
rallel to one of the Sides, BC, of A A ABC, it Hall 
cut the other S ides, or theſe Sides produced, proportion- 
ally, (viz, BD: DA: : CE : EA, or AB: AD 

2 2 AE. ) And if the Siges, or the Sides pro- 
duced, be cut proportionally, the Line DE, which 


Joins the Points of Section, ſhall be parallel to the re- 


maining Side of the 7 riangle, viz. DE parallel to 
BC. 


For join BE, CD, then the As BDE, CDF, 
being on the ſame Baſe DE, and between the ſame 
As DE, BC, are = each other. Hence, as A 
BDE : AADE :: * ACDE : AADE. And if 
we conſider AD, BD, as the Baſes of the As AED, 
BED, the Point E may be confidered as the Vertex 
of both, and ſo a + drawn from E to AB would 
be common to both; that is, both would have the 


g lame Altitude; *,* As A BDE : AADE :: BD 


DA. And by the lame Reaſon, as ACDE : A 
ADE :: CE.:.FA.;.:.:as; BD; A:: CE. ; 


EA. Q. E. D. "And, by a like Method of Rea- 


ſoning, 
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ſoning, it may be ſhewn that AB: AD:: AC: 


AE. Q. E. b. 
The ſecond Part of the Theorem may be thus 
demonſtrated. By the Suppoſition, as BD : DA :: 
CE : EA; and as BD: DA :: A BDE : A 
ADE. ; and as CE: EA:: ACDE : AADE; 


. As ABDE : ADE :: * ACDE : AADE «- 


the As BDE, CDE, have the ſame Ratio to the A 
ADE, and., the ABDE* = ACDE, and ſtands 
on the ſame Baſe DE: But it is maniteſt that equal 
As muſt have equal Areas, and *.* as the Area of 
a Aisf=+ its Baſe into its Altitude, and they 
have the ſame Baſe, they muſt canſequently have the 
ſame Altitude, otherwiſe their Areas could not be 
equal; that is, the L Diſtance of the Points D and 
E, from the Line BC, are equal, and.. DE. to 
BE, Q. E. D. | 


192. THEOREM 5. Uf the Angle BAC, of a Tri- 
angle ABC, be divided into two equal Angles by a Line 
AD, cutting the Baſe, the Segments of the Baſe will 
have the ſame Ratio that the other two Sides of the 
Triangle have to one another , viz. as BD : DC :: 
AB : AC. And if the Segments of the Baſe have 
the ſame Ratio which the other Sides of the Triangle 
have to one another, the Line AD, drawn from the 
Vertex to the Point of cutting, will divide the BAC 
of the Triangle into two equal Parts; viz. BAD = 
CAD. | | 


_ Firſt, Let BA be produced till AE = AC, and 
let CE be joined; then, the ACE. = ZE: But 
the BAC? = LACE + ZE, and as theſe Es are 
equal, each of them muſt be = + BAC = DAC, 
that is, DAC = LACE; . AD, EC, are 
to each other, As BD ; DC © :: BA : AE. 
Q. E. D. | | 

Secondly. By the Suppoſition, BD : DC :: AB 

: AC; but AC = AE by the Conſtruction ; *.* as 

BD: DC:: AB : AE; . AD is © [| to EC; 
8 
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BAD = ZE, and DAC '= LACE · 
4 . LZBAD *= ADAC. Q. E. D. 


193. THEOREM 6. If faur 1 or Numbers, 


denoted hy the Letters, a, b, c, d, are proportional, 


viz. as a: b:: c: d; the Rectangle contained by 


. the Extremes is equal to the Rectangle under the Means, 
viz. a d = bc. Aud if the Rectangle contained 


by the. Extremes be = the Reffangle contained by the 
Means, theſe four Quantities are proportional; that is, 
id. bx c, then it will be, az a: b :: c 


280. 


Firſt. Since 4 X d, Ka) b X d, are Equimultiples 
of 4 and b, we have, as 4 X d: * de:: 4: b. 
And *,* ſince by the e F 
we have 4 c 4: uc: d. Bur + X c, and 
b x d are Equimultiples of c fe SINE: #X 
de t: , HN ⏑,jj2]/ l A bay > wg :bXGd; 
4x QED... 

Secondly. Ir is plain, het, a X d, a * a, are E- 
quimultiples of @ and 5, RSX d-1 0x 
a; and b X cy b x d, are Equimulcip es of c, and 
4; „ 2 Ne 41 butaxd=bXc 
by 5k Suppoſition, „ by writing à X d, for its 
equal þ X c, we have, as : di: 4 X d: X d; 
but it _ deen juſt ſhewn that a: b :: 4 X d: 
bX d, : d has the ſame Ratio as @ : 6, that 
is, as 4: 3 1 c d. ED. 


404. 
* This 7/:crem may be demonſtrated algebraically thus. Fitſt, 


* 156.2 , 


2 7 multiply ing by þ we have a = 72 and this by 4 

gives da = be. QE. D. Secondly. If we divide each Side of 
be 

the Equation da = b& by, d, we have a =—, and this again by b 


Lives e 156, ag, ut: . QAR. D. 
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194. Turoaku 7. Equiangular Triangles are 
ſimilar ; that is, the Sides about the equal Angles are 
Proportionals. | 


Let Da = AB, Db = AC, then the ZD being = Pl. IV. 
A by the Suppoſition, the As Dab, ABC, are * F. 7. 
equal in every Reſpect; . E Dab = ABC; but 5+ 
ABC = DEF by the 3 4 8 das. 
DEF. . bat [| oEF; ++ DE: - TIF 2: 4 a0 
> Ahh, 07 Da, Db, writing their 15 AB, AC, 194. 
tlie proportion becomes DE : AB :: DF : AC. 
QED; 

And if Fd be taken = CA, ant be = LIM 
=? be ſhewn in the ſame Manner, that FD : CA 

"m—— CK QED: 

By z Joining theſe two Proportions i in one, we have 
DE : ASS DF "ACS FE": CB. Q. E. D. 


195. THEOREM 8. If the outward Angle CAE, of Pl. Iv. 
a Triangle ABC, is biſected by a Line AD, cutting the F. 8. 
Baſe BC produced in D; then the Segments BD, DC, 
will have the ſame Ratio as the other Sides of the Tri- 
angie ; viz. BD: DC:: BA: AC. And if BD: 
DC :: BA : AC, the Line AD will biſect the out- 
ward Angle CAE, viz. CAD = 2 DAE. 


For let CB * 11 to DA; then 4 CFA*= . 
DAE, and alſo 4 ACF*= DAC; but the 4 8 
DAE = 4 DAC by the Suppoſition, £CFA<c= 45. 
ACF, AF = AC. Now, 'as CF is [| to 162. 

AD by the Suppoſition, it follows, BD : DC *:: * *9% 
— AE; but it has been Juſt ſhewn chat AF = | 

for AF writing its equal AC, the above | 
= is becomes BD: DC :: BA : AC. | 
n 

Secondly. By the Fen BD : DC :: BA | 

: AC, and FC being {| ro AD, BD : DC :: BA : f 185, | 
AF, „ BA : AC*: BA : AF; AC Ap, 1181. 
and . L AFC Z ACF; alfo the AFC. = | 5% 

DAE, 


ö 


— — — 
—— Es as 
” * ——— 
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DAE, and 2 ACF*= 72 CAD, +.* Z DAE (= * 
ACE}. enn. E. D. 


196. TyroremM 9. If two Triangles, ABC, DEF, 
have one Angle A, of one, equal to one Angle D, of the 
other, and the Sides containing the equal Angles propor- 
tional, viz. AB : AC :: DE : DF, ihe Triangles 
are equiangular and ſimilar. | 


Let Af be = D/, and A? = DE ; and let fe be 
joined. Then the A being = the D by the 


- Suppoſition, the As Afe, DFE, are * equal in 


every Reſpect. By the Suppoſition, AB : AC :: 
DE: DF; or, which is the fame; by writing 
equals, (viz: Ae for DE, and Af for DF;) AB: 
AC:: Ae: Af. „ feis* |} to BC. 4 Af. 


* £ACB, and 2 Ae = 4 ABC; . the As Ae, 


ABC, aic * aiangular, and conſequently, as the As 


 Afe, DFE, have been juſt ſhewn to be equal in 


every Ref] ABC, DEF, are alſo equiangular ; 


and . alfo © ſimilar. Q. E. D. 


197. TyHzoREM 10. F two Triangles, ABC, 


* DEF, have their like Sides proportional, (thus, AB : 
AC:: DE: DF; and AB: BC :: DE : FE.) 


the Triangles are fimilar to each other, 


Let Af = DF, and Ae = DE, and let fe be 


joined; then by the Suppoſition, AB : AC :: DE 


191. 


Ae: fe; but Ae = 


: DF; and by writing equals, viz. Ae for DE, 
and Af for DF, the Analogy is, AB: AC :: Ae: 
Af, *.* fe is [| to BC. Again, by the Suppoſi- 
tion, AB : BC :: DE : FE,; and the As ABC, 


Ace,. being » equiangular and ſimilar, AB: BC :: 


Ag :. e by Mug Ratios, DE : FE © :: 
| by the Conſtruction, 
writing DE for its equal Ae, we have, DE : FE :: 


DE: fe, conſequently FE = fe. Hence the three 


Sides of the As Afe, DFE, have been proved to be 
| | reſpectively 


teſpectively equal to each other, and *.* the As Afe, 
DFE, are * equal | in all Reſpects; and conſequently, * 
as the A Afe is ſimilar to the A ABC, * ADEF 


muſt be ſo too. Q. E. D. 


198. TneortM 11. If four Quantities are propor- 
tional, they will alſo 5 P 9 when he 


inverſely; viz. if a: b:: c: d, hen alſo, b 
e. 


For the Rectangle of the Extremes being * = the 


Rectangle of the Means, a d = bXc; or, which | 


is the lame, 9 c 4 N d,. b:a*::d: cc 
ts | 


199. 'Tuzortm 12. If four Quantities be propor- 
tional, they will alſo be proportional when taken alter- 


nately; that is, if a: b:: e: d, iben a: cn b 


For the Rectangle of the Extremes being *= Rect- 
angle of the Means, a xd = X c, or, which is 
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* 193: 


® 193s 


the ſame, ax d=cX6b, ro ane 132d. 


Q. E. D. 
200. THEOREM 13. If four Lines, 2 Ly a, 
b, c, d, are Proportionals, viz. a: b: d; 


they will alſo be compoundedly proportional ; that ig, 
d. 


a 4 b: b:: c d: 


Ler AB = 4, I, AE = << ED = 41 
then is AC =a+6, Lo AD = c + d. Becauſe 


by 
F Algebraically demonſtrated thus. For the Product of the 
Extremes, a +6 Xd = ad + 34, and the Product of the 


Means, x T == be . d, but : 6 2 f : d, by the Suppo- 
ſition ; *,* ad = be, conſequently ad + b4= be + bd, or, which is 


the ſame, e X'd=b * Y, and . by Art. 193. 42 1: 1 
1 : d. Q. E. D. 


pl. IV. 
Fig, 10. 
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by the Suppoſition, a: 6 :: c: d, that is, AB: 
191. BC ; : AE : ED; BE, CD, oh to each other, 
and. 4 BC: : BC : AD: DE, that is, a +65 : 


2 £405 d. Q. E. B. 


201. THEOREM 14. I four Lines, denoted by 
a, b, c, d, are Proportionals, viz. a: b:: c: d, 
they will ale be Proportionals by Diviſion, viz. a — b 
: b:: -d: d. 


vitty Let , CDI, AD Ze, DE ZZ 4d; 

Fig. 11. then, Wn b, AE =c — 4; by the Suppo- 
fition, a 2 # : c: d, that is, AC : CB : : AD-: 

* 191. DE, - BD, DC, are * || to each other, and-* 
AB : BC : FEAE : ED; that is, a — 3: "EP 
wy d. Q. E. D. 


202. THzoREM 15: If four Lines, denoted by 
a, b, c, d, are Proportionals, viz. a: b:: c: d, 
then they will * 4 Proper tional, by Converſion, that 
1, 4 2 — -b : 2c d.“ 


ä K CB — 5, &c. as in the laſt Theo- 


rem; then BC, CD, "being there ſhewn to be [] to 
each 


* 3 This 1 may be demonſtrated analytically thus. The product 
of the Extremes, 27 „ d=ad— bd, and the Produ of the 
Means & * c—d = bc 34; but ad = be by Art. 193, conſe- 

4 quently ad — bc — bd; or, which is the ſame, a—d *» 4 
= b Xx A; „ a -: ju 4: 4. QE. D. 


Algebraically thus. The Product of the Extremes a X 


rr ga and of the Means a—b Xx c=ac — bc; but 
it has been before ſhewn that ad=bc ; conſequently ac 44 
ac be ; and *.* their Equals are equal to each other, that is, 


aXimd =a—bXc, or Product of the Extremes = the Pro- 
duct of the Means, and theſe rr are 1 by 
Art. 193, as aſſerted in the Theorem. QE. D 
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59 
each other, we have AC : AB*:: AD : AE, ahi * 191, 


is, 2: 42 — 6 :: 6:2 poi Q. E. P. 
203. THEOREM 16. If four Lines, denoted by * 


b, c, d, are Proportionals, viz. a: b:: c: d, 


then it will alſo be, a b: a— 3 :: c+d: c—d. 
This is uſually cited by the Word mixtly. * 


Let AE = a, EC and EG each = 5, AD=c, 
DB and DF each = d, then AC=a + 3, AG = 2 
—b, AB = c + 4, and AF = c — d. Since by 
the Suppoſition, @ : b:: : d, that is, AE : EC 

2 aD: DB; and AE. : EG : AD: DF. BC 
Ke GF are || to ED, . AC: AG : 2 AB-: 
AF, that is, a +56: So £44: 8 


Q. E. D. 


204. Schor fun. What has been, or may here- 
after be demonſtrated, concerning Lines being Pro- 


portionals, muſt, it is manifeſt, hold good in any 


other Magnitudes; for Lines may be aſſumed, having 
the ſame Ratio to each other as the Magnitudes 
themſelves; and if the Ratios by which the Theorems 
are deduced are the ſame, the Concluſions muſt cer- 
tainly be fo likewile. | 


205. TuEOREM 17. If three Lines are - Propor- 
tionals, the Rectangle under the Extremes is equal to 


I 2 the 


* Analytically thus. The Product of the Extremes a+6 x 
c—=d=ac + bc — ad — 3d; and the Product of the Means 


* T= — be+ ad — bd. But it is known that ad= 


be by the r and Art. 1933 ＋ bc — ad in one Equa- 
tion, and ＋ ad in the other, awd being equal to No- 


thing ; whence the Equations become ath * c—d= ac—bd, 
and a—b Xx c+d=ac— bd alſo ; conſequently a +65 X c—d 


= a—b X c +0, that 1 is, the Product of the Extremes = product 
of the Means, and *.* the Quantities — E D. 


Pl. IV. 
Fig. 12. 


191. 
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ah the Square on the Mean; that is, if a: bib: wh 
then a Xx c= b. | 


* 193, For, the Rectangle of the Extremes being! = 
the Rectangle of the Means, ax c ; but 
the Rectangle 4 x & is a Square, . 4 * b. 


Q. E. D. 


Note. This follows ſo eaſily from Art. 193, that 
it might have been given as a Corollary thereto, but 
was not at that Time thought of. 


206. TürOoREM 18. The Refangles under pro- 
portional Lines are Proportionals. Thus, if a: b:: C 
: d, and e: f:: g: h, then we affirm that a Xx e: b 
R f aN h.* 


2163. For, aXe, and h x e, being * Equimultiples of 
* 187. a and b, we haveaxe: bxe*::a:b; buta:b 
:: c: 4 by the Suppoſition, . by Equality of Ra 

t 185: tios, aXe:#XeF::c:d. Again, g. dx, 
are Equimultiples of c, d, CX g: dx g:: : d; 

*.* by Equality of Ratios, aXe: bXe::cxgp: 

d x g. Allo bxXe, bx f, are Equimultiples of e, 

„ů & nn, burpPFi:'g: b, by: ie 
d *,* by Equality of Ratios, & xe: e 


Once again; dxg, d x b, are Equimultiples of 
"ROC enn 
2: I g: d x b, by Equality of Ratios. By Alter- 
nation the Analogy (above found) a xe: bXe:: 
| 5 2 c * 


* This may be thus demonſtrated by Algebra, wiz. By the 
Suppoſition, as a: b:: : 4; and : ng: ; hence the 

4 Product of the Extremes being the Product of the Means, we 
* 193+ have ad= be, and ehb=fp; by multiplying each Side of the 
_ firſt Equation by the correſpondent Term of the other Equation, 

we get aedh = þbfcg, (becauſe equal Things multiplied by equal 
Things muſt produce equal Products,) or, which is the ſame, 

— 1 „ (by Art. 193.) as 4e: Bf i; g: db, 
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cg: dxg, becomes aXe:cxg::bxXe:dxgs 
and the Analogy juſt found, taken alternately, is 
* % dxg i bxf:dxb; *.* by Equality of 
Ratios, aXe:cXxg::h4xfi:dxb. Q. E. D. 


207. THEOREM 19, The Squares upon four pro- 
portional Lines are proportional; viz. a: b:: c: d; 
then we affirm that ab: b.:: : d'. 


For, if 4: Bi: c: d, and 4: J: c: d, then by 
the laſt Theorem, axa : bxXb :: c Xx c: dx d. 
QE. 


208. T HEOREM 20. If four Squares are Propor- 
tionals, their Sides will be ſo too; that is, if a“: b* :: 
c* : di, then we alſirm that a: b:: c: d. 


For let 4: b:: c: e, then per laſt Theorem, * : 
** :: : , . by Equality * of Ratios, *: di:: & : 


.,. re. dae, bei witing d for its » 


Equal e, we have 4: 6 :: c: d. Q. E. D. 


We may perhaps treat more fully of the 
Doctrine of Proportionals in a future Eſſay, in a new 
and algebraic Manner ; our Intention at this Time 
being only to give ſo much as is in ſome Degree ne- 
ceſſary for the preſent Occaſion : In doing which we 
have been obliged to deviate greatly from Euclid's 
Method; and indeed, after all that has or can be 
done, to reſtore the genuine Demonſtrations of Eu- 
clid, that Method will be found generally too ob- 
ſcure for Learners at their firſt ſetting out. And we 
hope thoſe who are prejudiced to Antiquity will ex- 
cuſe us in ſaying, that, as Mathematics are now 
improved, we cannot ſee any Neceſſity of adhering 
to Euclid's Demonſtrations of the Doctrine of Propor- 
tionals. And to ſpeak plainly, we think many of 
the Propoſitions are in a Manner uſeleſs to an Alge- 
braiſt, as many Theorems which are with Difficulty 

wy demonſtrated 


85. 


Zo 
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demonſtrated by them, may be eaſily n 4 F" by 
the analytic Art. 

Notwichſtanding what Truth has obliged us to 
remark, we may venture to affirm, that we hold 
Euclid in the higheſt Veneration, and, if we are not 
miſtaien, more juſtiy than thoſe who are ſo much 
bigotted to him, as to condemn any Author, who 
ſhall dare to deviate from him in the leaſt Article. 
The Cenſures of ſuch will therefore give us no Con- 
cern. 


209. ThROREH 21. Fin a right-angled Triangle 


wv. ABC, right-angled at A, a Perpendicular AD be let 
Fall from the right Angle, to the oppoſite Side BC; 


the Triangles on each Side of it ſball be ſimilar to the 
whole Triangle, and to one another. 


For the A ADC being right-angled at D, the 2 


CAD is a Rt. . — EC; and the A ABC ky 


Rt. d at A, the B S a Rt. Z — LC; 

CAD *:x* LB, and C being common to bath 
As, and zs ADC, BAC, Rt. 4s, the As ABC, 
ADC, are equiangular, and *,* © ſimilar. In the 
ſame Manner it may he ſhewn, that the As BAD, 
ABC, are fimilar ; and the As ADC, ABD, being 
each ſimilar to the A ABC, they muſt conſequently 
be ſimilar to each other. Q. E. D. 


210. CoroLLary 1. Hence theſe Analogies. 


1. AB : BC: : AD : AC. 

a. BD : DA :: DA: De. 

3. BC AB :: A : BD. 
" 0. AC 2 AC ::DC, 


211. COROLLARY 2. If from any Point A, in 
tbe Circumference of a Circle, the Perpendicular AD: i 
4 


* This is all we mean when we ſay AD is a geometric mean 
Proportional between BD and DC. 


. 
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tet fall on the Diameter BC, and the Chords AB, AC, 
drawn from the Point A to tbe Extremities of the Di- 

ameter BC; as the Angle in a Semicircle is a * right, » 142. 


it plainly follows, that the Rectangle of the two Chords 


is equal to the Rectangle under the whole Diameter and 
that Perpendicular ;, alſo that the Retlangle under the 
two Segments of the Baſe is equal to the Square of the 
Perpendicular ; and laſily, that the Square of either 


| Chord is equal to the Rectangle under the whole Dia- 


meter and adjacent Segment. | 


For in four proportional Quantities, the Rect- 
angle of the Extremes being * = the Rectangle of «. 
the Means, from the Analogies in Art. 210 we 


have, 


1. ABX AC = BC Xx AD. 
2. BD x DC = DA“. 
3. BC BD = AB. for. D. 


212. THEOREM 22. If two Lines cut one anothes 
within a Circle, (as in Pl. IV. Fig. 14.) the Reds. 
angle of the Segments of one of them is equal to the 
Rectangle of the Segments of the other, viz. AE x EC 
= BE x ED. And if two Lines cutting a Circle, 
being produced, interſect each other without the Circle, 
(as in Pl. IV. Fig. 15.) ben alſo will AE Xx EC = 
BE x ED. 4 


For let BC, AD, be joined; then the 26 C, 
and D, ſtanding on the ſame Arc AB are * equal to * 146. 
| | each 


* From hence may be deduced à very eaſy Demonſtration of 
the celebrated Propoſition generally cited by 47 Ezclid's f Book, 
wiz, Our 115th Article. For, by this, BD x BC = AB®, and. 
DC x BC = ACT; BD x BC TDC x BC (by the 46 An.) 


= AB* + AC2*; or, which is the ſame, BD FDC x BC = AB» 
+ AC* ; that is, (BC Xx BC, or) BC* = A* + AC*. 


I 


Q. E. D. 


— ——— — © at 
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69. each other; and the BEC = Z AED, the As 
BEC, AED, have two Ls of one reſpectively = 

go. WO As of the other, and . the third 4 A < = the 
third ZB; conſequently, che AS are equiangular; 

4 194- and 4 la Hence, AE: ED :: BE: EC; 

e 193+ AE x EC* = BE x ED. 


Pl. IV. 213. THEOREM 23. F from any Point C, with- 

Fig.16. aut a Circle, two Lines CA, CB, are drawn in ſuch 
Manner, that CB touches the Circle, and CA cuts it; 
en will CA X CO = BC*. 


"IVE" For let BD, BA be aki then the DBC = 
A; and the C common to both As, . the As 
DBC, CBA, have two Zs in one = two Ls in the 
other, . the remaining BDC in one = the re- 
maining CBA in the other, *.* the As are equi- 
angular, and E574 204 ſimilar, +.* AC : CB: 

© 193+ CB : CD; :. AC x CD = EB 0 CB. Q. E. D. 


214. THEOREM 24. In equal Circles, Angles, 
* whether at the Centers or Circumferences, have the 
" fame Ratio with the Circumferences on which they fand. 
Thus, let G and H be the Centers of the two Circles 
then we affirm, that, as the Circumference BC : the 
Circumference EF, :: the L BGC: L EHF and 2: 
L BAC: 4 EDF. W 


"Bae if we tale any Nus her of Circotrferences} 
CK, KL, each = BC; and any Number what- 
ever EM, MN, each = EF; and join GK, GL, 
HM, HN; then, becauſe the Circumferences BC; 
CK, KL, are all equal, the Cs BGC, CGK, KGL, 
will be = each other, (for 'tis manifeſt they would 
exactly cover each other ;) *.* whatever Multiple the 
Circumference BL is of the Circumference BC, the 
ſame Multiple is the BGL of the 4 BGC. And 
by the ſame Method of Reaſoning the Circumference 
EN is the ſame Multiple of the Circumference EF, 


as the EH N is of the Z EHF. And if the Circum- 
| ference 


E 


e 
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ference BL be S the Circumference EN, the E. 


BGL will be '= ELIN, (as they would exactly 


cover each other;) and if the Circumference BL be 
EN, the Z BGL will be 7 EIN, and if BL 


be A EN, the Z BGL A Z. EHN. Here, then, 


are four Magnitudes, viz. the two Circumferences 


BC, EF, and the two 4s BGC, EHF; and of 


the Cidcaniference: BC, and of the Z BGC, have 


been taken any Multiples whatever, viz. the Cir- 


cumference BL, and 4BGL ; and of the Circum- 


ference EF, and Z EHF, any Equimultiples hat- 


ever, viz. the Circumference EN, and ZEHN; 
and it has been proved, that if the Circumference 


BL, be either F, , or A the Circumference EN, 


the 201. will be reſpectively T. S, or A the . 


EHN ; . the Circumference BC: Circumference 
EF“ 2 B5CC EHF. Q. E. D. lc 


As to the 4s BAC, EDF, at the C ircumfe- 
rences, they are the * Halves of the 2s at the Cen- 
ters BGC, EHF; . as the Wholes have been 


ſhewn above to be in Proportion to the Circumfe- 


rences BC, EF, their Halves muſt 0 ſo 890. 
* D. 


215. Conil nv 1. The LBGC in the Gale: 
4 Rt. Ls :: the Circumference or Arc BC on which it 
Rande: the whole Circumference of the Circle. 


JEW 


216. CoxKoLLARY 2. Hence the — 1]. 


DE, BC, of unequal Circles, which ſubtend 
Angles at the Centers, as s DAE; BAC, are 
lar ; viz. as ww __ the whole Ci ycumference of 2 
Circle DEF: : : the Circumference of the Circle 


BCG. And if — are fimilar, they will ſubtend equal 


| Angles. 


For 1ſt. ZDAE. : 4 Rt. £8 * :: DE : the Cir- 
cumference of the whole Circle DEF; and ( 4:BAC, 
or, which is the ſame,) 2 DAE : 4 Rr. £3 : 


Arch BC: the Circumference of the whole Circle 


K BCG. 


n 215; 


* 
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BCG. . by Equality of Ratios, Arc DE : Cir- 
cumference of the Circle DEF. :: Arc BC : Cir- 
cumference of the Circle BCG. Q. E. D. 


* 215. -- Secondly. As 4 DAE : 4 Rt. Zs :: the Arc 
DE: the Circumference DEF; and 4: BAC: 
4 Rt. Ls :: Arc BC : the Circumference of Circle 
BCG; but, by the Suppoſition, the Arc DE : the 
whole Circumference of the Circle DEF ::-BC 
the whole Circumference of the Circle BCG; . by 

i Equality of Ratios, DAE : 4 Rt. s:: BAC 
4 Rt. ZS. 4DAE* = BAC. Q. E. D. 


217. Scholium. Mathematicians, for the more 
eaſy comparing the Proportion which Angles bear 
to each other, ſuppoſe the Circumference or Peri- 

phery of every Circle to be divided into 360 equal 
Parts, which they call Degrees, (ſo that 180 De- 

; .,grees. are a Semicircle, or 2 Rt. Ls, and go De- 
grees a Quadrant, or Rt ;) each Degree is ſup- 
poſed to be divided into 60 equal Parts, called Mi- 
nutes, and each Minute into 60 equal Parts, called 

Seconds, &c. Hence it is plain, that in une- ' 
qual Circles, as well as in —_ equal Angles are 
ſubtended by an equal Number of Degrees. For, as a 
Degree is 2g Part of the Circumference of any 
Circle, the Length of a Degree will increaſe, or de- 
creaſe, in the ſame Proportion as the Circumferences 
of the Circles; and ſo the Arch, repreſenting any 
Number of Degrees in one Circle, will be to the 
whole Circumference, as the Arch repreſenting the 
ſame Number of Degrees in any other Circle, to the 
whole Circumference of that other Circle, and . 

will, by the laſt Corollary, ſubtend equal 4s. 

Hence appears the Reaſon of the Method of de- 
noting an E by ſaying it contains ſq many Degrees. 
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Problems, Boot V. 
BOOK v. 


"Of PEOBELEMS. 


218. TT will now be convenient for the Learner 


lems. 
The Caſe we would recommend ought at leaſt to 


Plotting-Scale, Ivory Sector, and Brafs Protractor. 


Tracing: Point, Feeder, &c. 


ever, it may be of "Uſe to ſome Perſons to hint, 


that in its Stead may be occafionally © uſed, the 
Drawing-Pen-Point, a Pencil-Point, and Dotting- 
Wheel-Point. In chooſing Compaſſes take 
Notice, that in opening and ſhutting, the Legs 
move not by Starts, but that the Motion in the 


of an equal Length, &c. For leſſening the irregu- 
lar Friction, (if any,) the Head of the Compaſſes 
may be warmed, atid a little yellow Wax melted 
and Pen ary ap the Joints. 101 

a IK 222 3 Tue 


and Steel will wear more equahle than eitber | fingly« 
Alſo let the Pin or Axle of the Joint be a Steel Screw, by 
Means of which you can make your * ta move i. i 
Joint ſtiffer or eaſier at Pleaſure. 


Or, if the Wax is too iff of itſelf, a little Wax and Ol 
mixed together, 


2 


| to procure a Cafe of Pocket Inſtruments, 
for his more eaſy performing the following Prob- 


contain 2 Pairs of Compaſſes, a Drawing-Pen and 
Point, a Pencil and Point, Parallel- Ruler, Ivory 


To theſe may alſo be added, a Pricking or Dotting- 
Wheel- Point, a Protracting- Pin, a Pair of Bows, 
219. Compaſſes are ſo well known to eve one, 


that it would be loſt Labour to deſcribe them; how 


that one of the Compaſſes hath one Leg to take oùt, 


Joint be“ eaſy and regular; and that the Points are 


0 And for this _ let Part of the : Joint be Steel, for Brabs | 


EIS — . 
— xox 
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| The Soider for cementing the Steel Points to the 
Braſs, is generally made with twice as much Silver 
as Copper; which muſt be melted in a Crucible, 
and, when cold, hammered to about the J hickneſs 
of a Card. Solder is alſo. frequently made by melt- 
ing 3 Parts of Copper with one of Zink. 

In Order to make the Solder run the better between 
the, Parts to be ſoldered, Borax, bruiſed very fine, 
is laid on the Parts to be cemented, and melted to- 
gether with the Solder. 

To one Point of the ſmallen Compaſſes is ſometimes 
fixed in the Shank, a Spring, which, by Help of 
a Screw, when you have opened the Compaſs nearly 
to the required Diſtance, moves it very regularly 
and gradually, without any ſtarting to the Point in- 
tended, for the more accurately taking off any re- 
quired Diſtance. Thus, holding the Compaſſes in 
the left Hand, (with the Screw turned towards the 
right,) if with the other you turn the Screw back- 
ward, the Spring Point will approach nearer to the 
other Point; but if you turn the Screw forward, 
the, Spring Point will be farther diſtant from the 
other : However, after the Learner has been ſome 
Time uſed to a Pair of Compaſſes, he will not ſtand 
in much Need of this Contrivance. 

The leſſer Compaſſes are uſed in transferring the 
Meaſures of Diſtances from one Place to another, 
Fus deſeribing Circles, or Parts of Circles. 

The larger Compaſſes are chiefly intended for de- 
icribing Circles, or Parts of Circles, either obſcure- 
ly,by the , Steel, Point, in Ink by the Drawing-Pen- 
Point, in Lead by the Pencil Point, or dotted 
hy the Dotting-Wheel-Point ; for either of theſe, 
as before obſerved, may be fixed in the Shank of 
the Compaſſes. The Dotting · I heel: Point is not 
abſolutely neceſſary, for dotted Lines are better 
fade k by the Drawing Pen or Point, (though ſome- 
thing flower, ) for it is but ſeldot the Dotting- 


Wheel- Point is ſo well made as to perform accurately. 
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As almoſt every Learner, at his firſt Beginning, 
handles a Pair of Compaſſes very aukwardly, it 


may be proper to caution him by all means to en- 


deavour to make Uſe of them with the right 
Hand only, never uſing the left, unleſs in a Caſe of 
Neceſſity, which after ſome Practice he will ſeldom 
have Occaſion for. In uſing the Compaſſes be al- 
ways careful to keep them nearly uprigt. 

The Bow is a ſmall Kind of Compaſſes. one of 
whoſe Legs is as common, the other is a Drawing 
Pen Point: Its Uſe. is to deſcribe Arcs or Citeles of 
ſhort Radii, which could not be ſo readily and ac- 
curately done by the large Compaſſes and Drawing- 
Pen-Point. & ive 

The Drawing Pen Point and Pencil Point (or 
Crayon Point, as it is frequently called,) in the beſt 
Caſes have generally a Socket fitted to them, that 
they may fill up but one of the Holes or Partitions 
of the Caſe. Theſe Points, and alfo rhe Dotting- 
Wheel-Point, have a Joint in them juſt under that 
Part which locks into the Shank of the Compaſſes, 
that the Part below the Joint may ſtand perpendi- 
cular, or nearly ſo, to the Paper, or Plane, on 
which the Arc is to be deſcribed ; otherwiſe it will 
not be ſmooth. 

Of the larger Compaſſes, thoſe are eſteemed the 
| beſt, whoſe moveable Points are locked in by a 
Spring and Catch fixed in the Shank ; for if this 
Spring be well effected, the Point is thereby kept 
firm and ſteady ; the contrary of which frequently 
happens when the Point 1s kept in by a Screw in the 
Shank. 11 H 

If, inſtead of the larger Compaſſes being made 
with ſhifting Points, there were two Pairs put into 
the Caſe, to one of which the Ink Point was fixed, 
and to the other the Pencil Point, this, as Mr. Ro- 
bertſon juſtly * obſerves, would fave the Trouble 


of 
* In his Treatiſe of Math. Inſtruments, &c. 


A 
2 

| 

| 
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of changing the Points in the Compaſs at every 
Time they were uſed, and the additional Expence, 
or Bulk of the Caſe, would be very little. 4 

The - Black-lead Pencil is of great Uſe to deſcribe 
the firſt Sketch of a drawing before it is marked with 
Ink; becauſe any falſe or ſuperfluous Lines may — 
rubbedd out with a Piece of ſtale Bread. | 

Black-Lead is produced; in many Countries ; a0 
the beſt yet 22 is found in the North of 
Emglant ; it is dug out of the Ground in Lumps, 
and ;ſawed into Scantlings proper for Uſe. If it 
will not bear paring to a Point with a ſharp Pen- 
knife, it is not fit for drawing on Paper. There are 
three Sorts of Black- lead; the ſofteſt is proper for 
taking rough Sketches, the middling for drawing of 
Landſcapes and Ornaments, and the hard for drau- 
ing mathematical Figures. 

The Feeder is a thin flat Piece of Braſs, or Silver, 
commonly fixed to a Cap that is put on the Pencil : 


Its Uſe is either to put Ink between the Blades of 


the Drawing Pen, or to pals it between the Points 
when the Ink by drying does not flow freely. 

The Drawing-pen is uſed only for drawing right 
Lines: It conſiſts of two Blades with Steel Points, 
fixed to a Handle; the Blades being a little bent, 
by Means of a Screw, cauſe the Steel Points to ap- 
proach as near together as you pleaſe, ſo that a Line 
may be drawn ſtronger or finer at Pleaſute. When 
you uſe this Inftrument put the Ink between the 
Blades, either with a common Pen or the Feeder, 
and by moving the Screw bring the Points to a pro- 
per Diſtance ; then hold the Pen a little inclined, 


but take Care that both Points touch the Paper, by 


which Means you may. draw a neat Line equally 
broad in all Parts; which is not. eaſily done by A 
common Pen. Before you put the Pen into 
the Cafe after uſing, it will be neceſſary to clean the 
Points from the Ink, otherwiſe they will be inclined 
to ruſt, &c. It one of the Blades is made to move 
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on a Joint, as the Bow We! is, * would be 
more eaſily cleaned. 

The ProtraBing-pin is a ſmall piece of ſharp 
Steel much reſembling the Point of a Needle, fixed 
into the lower End of the Top Part of the Handle 
of the Drawing-pin; it ſcrews for Preſervation into 
the lower Part af the Handle: Its Uſe is to ſet off 
Angles from the Protractor, (as will be ſnewa here- 
after,) and to mark off the Interſection of Lines, 
that the Places of croſſing may be the better ſeen. 


220. We think it needleſs to deſcribe the Tracing 
Point in this Place, as it will come in more properly 
in another; and the Conſtruction of the other 
Inſtruments will be ſhewn, as they occaſionally be- 
come neceſſary or uſeful. We ſhall therefore, in 
this Place, only obſerve, that as a Ruler muſt be 
very ſtrait to draw right Lines with, it may be ex- 
amined by drawing a right Line with it, and then 
turning the Ruler abour End for End, apply the 
ſame Side to the Line, and, if the Ruler exactly 
coincides with the Line, the Ruler is ſtrait, but if 
not, you will ſee where the Fault is. A good Eye 
will alſo diſcover whether a Ruler is ſtrait by only 
looking over the Edge of it. 


221. PROBLEM I. To draw a Line from a given 
Point C, equal to à given Line AB, 


Take a Pair of Compaſſes, and placing one Point 
in A, open the other Point to B; then will the Diſ- 
tance between the Points of the Compaſſes Legs be 

= the given Line AB; . ſetting one Leg in the 
Point C, with the other —_ another Point D, and 
by placing the Edge of a Ruler to touch the Points 


C, D, draw the right Line CD, and it is manifeſt 


the Thing i is done; viz. CD SAB. 


222. ProBLEM 2. From a greater Line, AB, to 
cut off Part equal to a leſſer Line C. 
This 


* 
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This may be eaſily done by opening the Compaſſes 
equal to the Length of the Line C, (as ſhewn in 
the 1ſt Problem,) and laying that Diſtance from A 
to D on the Line AB, ſo is AD* = the Line T 
Which was to be done. 


223. deb bne 3. Ae a Riem Point, A, 10 
dieſcribe a Circle whoſe Radius LON be _ to a given 
Line B. 


Open the Compaſſes = the Line B; then reſting 
the Point of one Leg in A, carry the other about 
from where it falls, as C, till it arrives again at 
that Point, and it is manifeſt the required Circle 
will be deſcribed by the moving Point. 

NM. B. In deſcribing of Circles be careful not to 
pres the Paper, either at the Center or under the 
moveable Point, with more than juſt the Weight of 
the Compaſſes, to avoid making great Holes or 
'Blots, which frequently happen to young Perſons 
at their firſt en to practice 


224. [PROBLEM 4. To avid a Triangle whoſe | 
Sides ſhall be reſpedtively equal to three given Lines. 


Let the three given Lines be A, B, C; take DE 
EC, then about D, as a Center, with a Radius = 
3»: 7 deſcribe Part of > a Circle, viz. Arc ab, and 
take DE = C, and about E, with a Radius = A, 
deſcribe Part of the Circumference of a Circle, viz. 
the Arc dc; then from the Point of their Interſection 
draw the Lines FD, FE, and the ADFE will be 
that We rp for by the Conſtruction, DE C, 
DF B, EF — A. 

Note. 'A + B muſt be T C, otherwiſe the Arcs 
will not interſect, and ſo the Problem would be im- 


poſſi ble. 


225. 
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223. PROBLEM 5. To biſett a given Angle BAC, 
that 10 4 divide it into two equal a 


Colter. With any Radius AD, fue 


the Arc DE; then with any Radius T-+ the D 
tance of the two Points D, E, about the Points D 


= 


and E, as Centers, ſweep the Arcs cd, ab, and 


from the Point of Interſection F, draw the Line 
AF, and it is done; viz. the . FAC = 4 FAB. 


 DemonsTRATION. AD being = AE, and DF 
= EF, by the Conſtruction, and AF common to 
both As DAF, EAF, the As are themſelves * equal 


mim all Reſpects; . DAF = LEAF. Q. E. D. 


226. PROBLEM 6. To biſef a given finite Line 
AB, that is, to divide it into two equal Parts. 


ConsTRUCTION. About the Points A and B, as 
Centers, with any Radius F : AB, deſcribe Parts of 
Circles, viz. the Arcs ab, 2 and join the Points of 
Interſcction E, F; and the Line EF will cut the 
Line AB in G, the Point which was required. 


DeMonsTRAaTION. For by the Conſtruction, 


AE = AF = BE = BF, and EF common; . 


the As EAF, EBF, have 3 Sides of one reſpective- 
ly = 3 Sides of the other, and *,* the As are them- 
ſelves * equal in all Reſpects, and *.* AEG = 4 
BEG. Hence the As AEG, BEG, have two 
Sides AE, EG, of one = two Sides BE, EG, of 
the other, and the contained C AEG of one = the 
contained BEG of the other, *.* the Baſe AG * = 
the Baſe BG. Q. E. D. 


227. Corortary. This Problem ſerves alſo to 
way a ho opt on the Midale of a Line. | 


L For 


* 952 
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For we have juſt ſhewn that the Point G is in 


the Middle of the Line, viz. AG = BG; alſo AE 


— BE, and EG common; *.* the As AEG, EBG, 
are * equal in all Reſpects, and. AGE = £4 
BGE; | EG . AB. Q. 5 


228. 8 7. To drow a Perpendicular to a 


given Line AB, from any Point C in that Line. 


Coxsrxueriox. From the Point C ſet off any 
Diltance towards A, as CD; and, from the fame 


Point the fame Diſtance CE towards B. Then with 


any Extent of the Compaſſes I-CD, putting one 
Leg in D, with the other ſweep the Arc ab, and 
with the ſame Extent of the Compaſſes, placing one 
Leg in E, with the other {weep the Arc cd; then 
from the Point of Interſection F, draw the Line FC, 
and 1 it is the which was required. 7 


10 . CD being = CE, and DF 
= EF, by the Conſtruction, and FC common, the 


As DCF, ECF, have 3 Sides of one reſpectively = 


the three Sides of the other; and . the As them- 


ſelves are equal in all Reſpects, and conſequently the 
DDP ILECF. Q. KE. D. | 


229. PROBLEM 8. To draw a Perpendicular to a 


given Line AB, of an unlimited Length, from a given 
Point C, withonut,it. Or, in other Words, to let fall 


a Perpendicular free a Point above to a Lies, be- 
nealb. 


ConsTrucTion. With any Radius of a ſuffi- 


cient Length to interſect the Line AB, with one 


Leg of the Compaſſes in C, with the other ſweep 
the Arc DE; then with any Extent of the Compaſſes 
r ＋ DE, one Leg reſting in D, with the other 
ſweep the Arc ab; in like Manner, putting one Leg 


in E, with the other {weep the Arc ca, then from 


the 
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the Point of Interſection, F, draw a Line to C, and 
it will be the 1. Q. E. I. c 


DrMoxsTRATIONV. For DC being = = CE,: and 
DF = EF, by the Conſtruction, and "CF common, 
the As DCF, ECF, have 3 Sides of one reſpectively 

Sides of the other, and *.* they are» each 
other in all Reſpects : Confequently the 4 DCG = 


4 ECG. Now DC being = EC, GC common, 


and the contained DCG = the contained ECG, 
as hath been juſt ſhewn, the As DGC, EGC, 
are = each other in all Reſpects; and conſequently 
the Z DGC'="ZEGC. -QL E. De | 


Otherwiſe thus. 


ConsTRUCT1ON. Join A, C, and bife@ the Lir.e 
AC in E; then with the Radius EA, or EC, ſweep 
the Semicircle CDA, and where it interfects the Line 
AB in D, draw the Line CD, and it will be that re- 


quired. 


DzemonsTRATION. For the z. ADC in a Semi. 
cirele is a ® Rt. 2. Gn 


230. St 9. At a given Point A, in a giv- = v. 
en Line AB, to make an Angle equal to a given Angle Pig. 10. 


EDF. 
ConsTrRveTION. About the Points A and D, 


with any Radius, deſcribe the Arcs ab, cd, then 
take with the Compaſſes the Diſtance between the two 


Points, 4, c, which ſet off from 3 to a, on the Arc 
ab, and thro* the Point a draw the Line AC; then 


is the BAC = EDF. 


DemonsTRATION. For let the Points d, e, and 
b, a, be joined; then by the Conſtruction the 2 Sides 


of the A PAs are reſpectively = the 3 Sides of the & 
L 2 


De, 


2148. 
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dDc, and . the As themſelves are equal in all Reſ- 
pects; conſequently the . A ED. E. D.. 


231. ProBLEM 10. To conſtruct and fbew the 
Uſe of @ Protrattor, that is, a Semicircle divided into 


Degrees, for ſetting off or meaſuring Angles. 


CONSTRUCTION, Let ADB be a ſemicircular 
i. Piece of Braſs. ' Now to divide the — 
ADB into 180 equal Parts, called Degrees, we pro- 
ceed thus. On the Center CL AB draw © CD, ſo 
will the Z ACD or BCD be a Rt. L, or the Arc 
AD ='90d: = BD. Then take the Radius AC in 
the Compaſſcs, and ſet it from A to E, and from B 
to F, then is AE, EF, FB each = 60 Degrees; 
and ſerting the ſame Diſtance from D to G, and from 
D to H, the Arcs DG, DH, are each = 60 d. and 
ſo AG, GE, ED, DF, F H. HB, each 30 De- 
grees. Hence, by dividing each of theſe Arcs into 

3 equal Parts, (by a Trial or two, or by Art. 241.) 
the Circumference will be divided into every 10 De- 
grees; which by taking the Halves will be divided 
into every 5 Degrees, and by a Trial or two the 5th 
Part of theſe laſt Diviſions may be taken, and fo = 
Semicircle divided into every ſingle Degree, as re- 
| preſented i in the Figure, 


DEMONSTRATION. The only Thing requiring 
a Demonſtration in this Conſtruction is, that the Ra- 
dius is = the Chord of 60 Degrees; or, that the 
Compaſſes being opened = the Radius, one Leg 
reſting in the Poine A, the other will fall on the Cir- 
cumference in E, the Point of 60 Degrees. For 
ſuppoſe A, E, joined, then by the Conſtruètion, 
the A ACE would be equilateral, and *.* * equi- 
„angular; . the 4 ACE = I of 2 Rt. 4s, that 

is, 2 of 180 Degrees. = 60 Degrees. Q.E.D.. 
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an Angle equal to any Number of Degrees. 


For Example, at the Point C, on the Line IC, to 
make an 4. =60 Degrees. Lay the Diameter AB on 
the Line IC, ſo that the Center of the Protractor may 
be at the angular Point C ; then againſt 60 Degrees, 
(viz. the Point E,) make a * Dor, and, taking off 
the Protractor, draw the Line CK, to paſs thro? 
the Point E, and the 4 KCI will be that re- 


quired, | 
233. Secondly. To meaſure an Argle. 


This is only the Reverſe of the laſt Article, and 
is done by laying the Protractor as there directed, 
and it will be ſeen by Inſpection what Number of 
Degrees is cut by the Line KC. —— All this is very 
plain, | 


234. PROBLEM 11. To confiru# and ſhew the Uſe 
of a Line of Chords. 


Definition. A Line of Chords is only the Chords 
taken from a Quarter of a Circle and ſet off on a 
Rt. Line. | 


Hence this ConsTRUCTION. Set one Point of 
the Compaſſes in the Point A, Fig. 11, and open 
the other Leg to any Number of Degrees, for Ex- 
ample Sake, to G, 30 Degrees; then that Diſtance 
laid from à towards c, on the Line ac, Fig. 12. will 


give the Point + for 30 Degrees. After the fame 


Manner 


For this there is in the Drawing Pen a Point like a Pin, cal- 
led a Protracting Pin. Another Kind of Protractor is made by 
transferring the Degrees from the Arch to the Sides of a Scale, 
or Ruler, as is iutended to be fully deſcribed in another Eſay. 


232. The 18 Uſe of the PROTRACTOR is, to make 
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| Manner the other Degrees as far as 90 are laid on 
the Line ac, which then is called a Line of Chords. 
This is too manifeſt to need a Demonſtration. 


235. The Uſe of a Line of Chords is very eaſy. 
For ift. To make an Angle equal to any Number of 
Degrees, the Chord of 60 Degrees being = the Ra- 
dius, as demonſtrated in the laſt Problem, with that 
Extent, (commonly called a Sweep of 60) deſcribe 


an Arc of a Circle of a ſufficient Length; then 


take off from the Scale (Fig. 12.) the Chord of the 
Number of the Degrees the L is to contain, and 
fet off that Diſtance on the Arc ; then draw a Line 
from the angular Point, as in Art. 232, &c. To 
meaſure an Angle being only the Reverſe of this, we 
ſhall omit particular Directions as unneceſſary. | 
Note. If the L is more than 90 Degrees, firſt ſet 
off the Chord of 9o Degrees on the Arc, and from 


- the Point where that falls, ſet off the Chord of man 


Excefs of the C above go Degrees. 


236. PROBLEM 12. To drew a Line through a 


Fig-33- given Point A, parallel to a given Line BC. 


$ 250. 
73. 


PL V. 
F. 14. 
2 228, 


d 230. 
© 4& 


CONSTRUCTION, &c. Take any Point D in the 
Line BC, and join the Points A, D; then make 
the  EAD* = 2 ADC, and the F EF will be 
* [| ro BC. QE. I. & Q. E D. 0 


54375 Proton 12 3. At any given Diſtance to 
draw a Line parallel to another given Line AB. 


. ConsTRUCTtON. In the Line AB take any 
Point C, and eret CE L to AB; then on it ſet 
off the given Diſtance from C to G, and make the 
{. KGC * = 2 BCG, then will the Line IK be © i 


RAR: QE.1 * * D. 
238. | 
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238. Scholium. This and the laſt Problem 


be performed ſomething more expeditiouſly, though 
not ſtrictly Wee, by the following n 


PROBLEM r2th may * thus conruBed. 


| Setting one Leg of the Compaſſes i in he Point A, 
open the, other ſo as, being turned, ahout, it may 


Fig. 15. 


touch, but not cut the Line BD (as repreſented by .-: .. 
the Arc ab;) then take any Point C in the, Line BB, .:5 4 


and placing one Point of the Compaſſes in it, with 
the ſame Extent. of the Compaſſes, with the other 
Leg deſcribe the Arc cd; then lay a, Ruler ſo as to 
touch the Arc c and the Point A, and draw. the Line 


EA; which Tull be that required. 
The I 3th Gon EM may be is conftruted. | 


With a Radius = the given Diflance, one Leg of 
the Compaſſes being in C, (a Point taken any where 
in the Line AB,) with the other deſcribe the Arc ab : 
Again, rake another Point D in the Line AB, and 
putting one Leg of the Compaſſes in it, with the 
other Leg and the ſame Radius deſcribe the Arc cd; 
then applying a Ruler to touch theſe two Arcs, 
draw the Line EF for that required. Theſe two Me- 


thods of drawing parallel Lines are grounded on the, 


* Theorem that n Lines are every where equi- 
diſtant. 


239. PROBLEM 14. To conſtruf à parallel Ruler 
for the more ready drawing parallel Lines, 


'ConsTRUCT1ON. Let AB, CD, be two Rulers, 
very ſtraight, and every where of an equal Breadth, 
joined together by two Braſs or Silver Pieces, EG, 
FH, of equal Length, moveable about the Pins E, 
F, Ge H. Note, the Diſtance between the Pins 


196. 
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EF muſt be = the Diſtance between the Points, G, 
H; then will the Fi igure repreſent a parallel Ruler. 


Droit 88#+1dn, For- whatever Diſtance we 
open the Rulers AB, CD, to, they will always be 
Il to each other. For, EG being = FG, and EF 

= GH, by the Conſtruction, and EH common, the 
As EG, EFH, have 3 Sides of one reſpectively 

= the 3 Sides of the other, and *,* the As are equal 
. in *-al Reſpects; conſequently the Z GHE =' 4 
1 an "A ab; || to CD. QED. 3 


| 240. Fee 18th regte another Method of 
making a parallel Ruler. The Braſs Pieces EH, 
GF, are of equal Length, joined together exactly 
in the Middle by a Pin I, about which they are 
moveable, in the ſame Manner as a Pair of Sciſſars. 
The Points F and H are moveable about the Pins F, 
Iz; and the Ends, E and G, move in Slits made 1 in 
Eq the Lad A and C, of the Rulers. ä 


Dir 10 That the Rulers, AB, CD, 
being opened to any Diſtance, will always be [| to 
each other, will appear by conſidering that FI, Hl, 
EI, Gl, are = each other, by the Conſtruction, 
and the ZEIF *= 2 GIH, and . the ASEIF, GIH, 
are v equal in all Reſpects; and conſequently the 4 

FEI = IHG, and -.* the Rulers AB, CDI to 
each other. Q. E. D. 


SCHOLIUM. The Manner of Ving a parallel Ruler, 
when a Line is to be drawn parallel to a given 
Line, at a Diftance not exceeding that to which the 
Ruler will open, ſeems too evident to need any De- 
ſcription : Bur when the given Point thro* which 
the parallel Line is to be drawn, is at a greater Diſ- 
tance from the given Line than the Ruler can be 
opened, in ſuch Caſe it may be convenient to hint, 
that having placed the Edge of one of the Rulers, 


en CD, on the given Line, and opened the 
Ruler 


* 
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Ruler as much as may be towards the given Point, 


keep the Ruler AB, which is neareſt that Point, firm + 


in its Poſition, and then bring the other Leg CD 
cloſe to it; where ſtopping it, move forward the 
Ruler AB, and thus proceed, alternately moving 
each Ruler carefully, (ſo as to continue always paral- 
el to each other,) until the Ruler AB touches the 
iven Point; when the required Line may be drawn 
by the Edge of that Ruler. | 


' 241. PROBLEM 15. To iriſeft an Angle ACB, 
that is, to make an Angle equal to one third of a given 
Angle: | | 

ConsTrvcTiION. About C, as a Center, with 
any Radius deſcribe the Semicircle DEH, and pro- 
duce BH at Pleaſure. Then prick a fine Pin in the 


pl. v. 
F. 19. 


Point E, and on the Edge of a Ruler Gl ſet off GF 


= the Radius of the Semicircle ; then move the 
Ruler ſo thar the End G may always be in the Line 
BH produced, and the Edge of the Ruler alſo 
touch the Pin E; and obſerve when the Point Fon 
the Edge of the Ruler touches the Circumference of 


the Semicircle; then ſtop the Ruler in that Poſition, 


and draw the right Line GE; then will the FCH 
be + of the 4 ECD, or, which is the ſame, the Arc 
HF =, of the Arc DE. Q. E. I. | 

Note. This Problem is impoſſible to be conſtruc- 
ted by a Method ſtrictly geometrical, either by right 
Lines, or Circles; which is our Reaſon for giving 
the above mechanical Method. 


DzMonsTRATION. Let the Number of Degrees 
contained by the Z FGC be denoted by à; then, 
FG being = FC by the Conſtruction, the 4 FCG = 
4 FGC = a Degrees; . FCG + FCC = a+ 
4 = 24. But the 4 EFC being the external C of 
the AGFC is the two internal and oppoſite E s, 
S 24; but FC = EC by the Conſtruction, *.* 
the AFCE. is Iſoſceles, and.. L,EFC*® = £ FEC 

M. 2 24 
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=2a by the above. Now the 2 FCE © = 1809. 
minus the Sum of the two s EFC, and FEC, that 
is, = 180* — 4a. But the Arcs HF, FE, are the 
Meaſures of the Zs GCF, and FCE, reſpectively ; 
the Arc HE=FE + Arc HF = 180° — 4a + 
z, that is, = 180* — 34 (for one 4 being to be 
added, and 44 ſubtracted, it is manifeſtly the ſame 
if we only ſubtract 32.) Now a Semicircle being = 
180* the Arc ED muſt be = 180* minus Arc 


;3- Es that's, = 180˙ minus 1800 — 3a, that is, 


Fig. 20. 


© 2 


26. 
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* 
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= 180? — 180% + 3a, (to ſubtract a Negative 
being the ſame as to add an Affirmative) = 3a z 
Hence ED = 3 Times HF, or, which is the ſame, 
the LECT of LACB. 2 E. D. | 


242. . 16. To deſcribe a Parallelogram 
that ſhall be equal to a given Triangle ABC, and have 
one of its Angles equal to a given Angle D. 


 ConsTrvcTION. Biſect * BC in E, (and join 
AE) and at the Point E, in the Line EC, make the 
L CEF . D; then through the Point A draw 
AGI to EC, and alſo CG || to EF; then is 
EFGC the Parallelogram which was required. 


DzMoxnsTRATION. The 4 ECE being = 4D, 
CG ||] to EF, and FG || to EC, by the Conſtruc- 
tion, the F. igure EFGC is a © Parallelogram, and one 
of its Zs CEF = the given E D. And becauſe BE 
= EC, the A AEB*= A AEC, and the A AEC 
and Parallelogram EG, ſtanding on the ſame Baſe 
and between the ſame Parallels, the ParalleJogram 
is * double of the AAEC, and 1 = the 
whole AABC: Q. E. D. 


243. PROBLEM 15. To apply a Paraltelogram ts 
a given Line AB, which ſhall be equal to à given Tri. 
angle C, and bave one of its Angles equal to a given 


Angle D. a 
By 1800 is ſignified 180 Ber ; 
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ConsTRUcCTION. Make the Parallelogram BEFG 
= the AC, and having the A EBG * = z2D, fo 
that BE be in the ſame Line with AB. Then pro- 
duce FG to H, and through A draw AH® || to 
GB or FE, and join the Points H, B, and produce 
FE, HB, till they meet each other, and let K be 
the Point where they meet; Draw KL || to EA or 
FH, and produce GB, HA, to M and L; then 
will ABML. be the Parallelogram which was re- 
quired. 


a 242. 


> 236, 


DemonsTRATION. For KL being [| to FH, 


and FK |] HL, by the Conſtruction, the Figure 
FKLH is a «© Parallelogram, whoſe Diameter is HK, 
and AG, ME, are Parallelograms about HK, and 


LB, BF are the Complements; *.* BL © = BF; 


but BF = AC by the Conſtruction, *.* BL = AC, 
and 4 EBG = D by the Conſtruction, and . 
ABM = L EBG. . EBG 4 ABM; con- 


ſequently the Parallelogram BL is = the AC, and 


has one ABM = the ZD. Q. E. D. 


244. PROBLEM 18. To deſcribe a Parallelogram 
equal to a given rectilineal Figure ABCD, and having 
an Angle equal to a given rectilineal Angle E. 


| ConsTrvcTion. Join BD, and make the Pa- 
rallelogram FH * = the A ADB, and having the £4 
HFK = the E; and to the Line GH apply the 
Parallelogram GM * = the A BDC, having the 2 
GHM = LE; then will the Figure FLMK be the 
Parallelogram required. 


DemonsTRATION, For the zs FKH, GHM, 
being each = ZE, by the Conſtruction, it is mani- 
teſt KM is one Rt. Line, and *.* the Parallels to it, 
FG, GL, paſſing through the ſame Point G, will be 
one Rt. Line FL; and GM being a Parallelogram, 
LM is II to GH, and, for the ſame Reaſon, FK |] 

M 2 to 
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to GH, and conſequently LM, FK are Parallels, 


and +.” the Figure FLMK a Parallelogram, havin 
the L FKM = ZE; and the Parallelogram FH 
being = A ADB, and Parallelogram GM = A 
BDC the whole Parallelogram FLMK muſt be = = 
the whole Figure ADCB. ö 


245. ScHoLIUM I. After the ſame Manner it 
is manifeſt a Parallelogram may be deſcribed, equal 
to any given rectilineal Figure, how many ſoever the 
Sides are; for Example, if the given Figure con- 
tained one A more, it would be only to apply a Pa- 
rallelogram to the Line LM equal to that third A, 


and having one 4 = £E, by Prob. 17. 


246. dee bote 2. By this problem may be 
eaſily found a Parallelogram equal to the Exceſs of one 
right-lined Figure given, above another right-lined Fi- 
gure given. Thus, if to any Line, CB, a Paralle- 
logram DF is applied = A, and to the ſame Line 
CD a Parallelogram DH = B, it is manifeſt their 
Difference, or the Parallelogram GF will be = the 


Difference very the Figures A and B, 


School run 3- Hence alſo it is manifeſt how to find a 
Parallelogram = the Sum of any two rectilineal Figures. 
For if the Parallelogram DH be made = A, and 
on GH the Parallelogram GF = B, and have an 4 
HGE = CDG, the Parallelogram DF muſt be = 
Parallelogram DH + Parallelogram GE, or, which 
1s the ſame, A + B = Parallelogram DF. 


247. PROBLEM 19. To deſcribe 4 Rectangle 


a E Sides ſal be equal zo two given Lines AB, 


ConsTRUCTION. On one of the given Lines AB, 


at one Extremity A, ere& the Perpendicular AD ; 


then take AB in the Compaſſes, and ſetting one Leg 


in D, with the other deſcribe the Arc ab; after the 


ſame 
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ſame Manner, with the Extent of EF, and one 5 
in B, with the other ſweep the Arc cd, and le 
de the Point of Iaterſection; then join DC, BC, 
and the Thing is done. 


DEMONSTRATION, The oppoſite Sides being 
equal by the Conſtruction, the oppoſite 4s are al- 
ſo * equal; and *.* the 4 DAB being a Rt. 4 by 
the ConftruCtion, the other 2s muſt be ſo too: 
And ., the Figure ABCD is a Parallelogram, 
and is that required, becauſe its Sides are by the Con- 
ſtruction = the given Lies Q. E. D. 


248. ScgolL lux. Hence We have an eaſy Me- 
thod for conſtructing a Square; for if EF and AB are 
equal, the Rectangle will be a © Square. 


249. PROBLEM 20. To make a Square equal to 
any Number of given Squares, e. g. equal to three 
given Squares, whoſe Sides are equal to the Lines A, 


ConsTRucTION. Draw two indefinite Lines 
ED, DF, at Rt. Es to each other, and take DG 
= A, and DH = B, and join GH, (and the Line 
DH will be the Side of a Square = the two Squares 
whoſe Sides are A and B.) Again, take DI=GH, 
DK = C, and join KI, then will KI be the Side of 
a Square = the three given Squares. Q. E. I. 

DeMonsTRATION. For GH** = GD* + DH: ; 
but DG = A, and DH = B, by the Conſtruction, 
and . DG* A, and DH* = B*, conſequently 
GH*f = A* + BY, Again, KI. A DK + DF; 
but DI = (GH* =j-A* + B* by the above, and 
DK* = C, by the Conſtruction, conſequently, KT* 
= A*+ B* + G. Q. E. D. After the ſame 
Manner may a Square be conſtructed any Num- 
der of given Squares. | 
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| 250. 5 MES 21. To make 4 Square equal to 
the Difference of two. given Squares, whoſe Sides « are 
AB and CD. 


ConsTgvcrtion, On one Extremity B, of the 
ſhorteſt Line AB, raiſe a L BE, then taking CD 
in the Compaſſes, put one Leg in A, and with the 


other deſcribe the Arg 4b, interſecting BE in E; 


draw. AF, and it will be the Side of the required 


Square. 


115. 
147. 


e 45 


Pl. VI. 
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Dz MonSTRATION. For AB* + BF. = AF*, 

* taking AB* from both Sides, we have BF - = 
AF: — AB*; but AF = CD by the Conftrution, 
„ AF = CD}, conſequently BF. * = CD* - AB», 


Q. E. D. 


251. PROBLEM 22, To make a Trianlge equal to 
any given bee Figure ABCD. 


ConsTRucTIONn. Draw the Diagonal BD, and 
[] to it draw CE interſecting AD produced in E; 
then join EB, and the A ABE will be that which 


was required. | 


DemonsTRATION, For the As DCB, DEB, 
being on the ſame Baſe BD, and between the ſame 
Parallels, (or, which is the ſame Thing, having 
equal Altitudes,) are * = each other; A DEB 
+ ADBA = ADCB + ADBA ; but the ADCB 
+ ADBA = the whole quadrilateral Figure ABCD, 
and ADEB + ADBA = whole A EBA, . the A 
EBA = the Quadrilateral ABCD. Q. E. D. 


252. PROBLEM 23, To make @ Triangle equal to 
any given five-/ided Figure ABCDE. 


ConsSTRUCTION. Join EC, AC, and draw DF 


1 to EC, and BG [| to CA, meeting AE pro- 
duced, 


* 
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daced, in the Points F and G, reſpectively; then 
draw CF and CG, and the AFCG will be that re- 
quired. ——--This is ſo very much like the laſt Prob- 
lem that it needs no Demonſtration. 


PROBLEM 24. To deſcribe a Circle through 
thres given Points, (provided wy are not in a right © 
Line. ) | 

ConsTrucTion. Let A, B, C, be the-three 
Points given ; draw the Lines AB and BC, and * 
biſe& them by the Lines DE, FG, and the Point of 
their Inter ſection N will be the Center of the Circle ; 


put one Leg of the Compaſſes in H, and open 
4 other Leg to one of the given Points, and with 


that Extent ſweep a Circle, and the Circumference 


will paſs thro' 'the three given Points. 


DEMONSTRATION: N AH, BH, CH, 


joined; then DB being = DA, and DH common, 


and the contained C ADH = the contained Z BDH 
by the. Conſtruction, the Side AH * Side BH; 
and by the ſame Reaſoning BH = CH, AH 


BH = CH; conſequently H is the © Center of a. 


Circle whoſe Circumference will paſs thro" wry G 
A, B, and C. E. 


254. SCHOLIUM. By this it is maths the Cen- 
ter of any given Circle may be found, by aſſuming any 
three Points in its Circumference, 'and proceeding as 
above. By ibis alſo, when" we bave a Segment -of 4 
Circle given, we may compleat the whole Circle. 
This Problem alſo ſhews how to deſeribe a Circle about a 
given Triangle. 


255. PROBLEM 23. To 4 Tangent 10 a 
Circle, from a given Point D without it. 


Coxsr Acer ion. Let B be the Center of the * 
cle; join BD, which biſect in C; then about C, 
4 45 
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as a Center, with the Radius CB, or its equal CD, 
deſcribe a Semicircle BAD, and draw DA from D to 
A, the Point where the Circumference of the Semi- 
citcle interſects that of the Circle, and DA will be 
the Tangent required, 


Da uoxsTRATIONV. For if BA be joined, the 4 
BAD is a * Rt. L, being in a Semicircle; and * 


Df is Tangent to the Sen at Fe Point A. 


Q. E. P. * . 


2 56. aeg Vit was required to draw. 4 
Tangent from a given Point A, in the Circumference of 
the Circle, it would be —1 to a a L AD to the 
Raging BA at the Poing A. | 


257, arne 26 es a given Line AB, to 
deſcribe a _— of a al. 5 ch ſhall contain a 
n. Angie . Nocſcz 


2 8 ; 
. \ Make the /- DAB M=£C x 
and on AD, at the Point A, erect « the L AI, and 
diſect AB by the Line FH; then let the Point G, 
where the Lines AI, FH, interſe&t, be a Center, 
about which, with the Radius GA, deſcribe the 
Circle ABE, and the Segment AEB will be that re- 
OO 
Daxunens ATION. Suppoſe B, G, joined ; then 
AF. being-= BF by the Conſtruction, FG com- 


mon, and contained Z AFG * = contained Z BFG, 
* the Side AG is = Side BG, . a Circle deſcribed 


about G, as a Center, will paſs thro' the Points A 
and B; let E be the Point where the Circle inter- 


. ſets AI, and join BE, then the Z AEB = = BAD ; 


but the BAD = EC, by the Conſtruction, - the 


LAEB C; that is, the Segment AEB contains 


an 4. = the given „C. Q. E. D. 
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258. SenoLiom. If the given L is 2 Rt. 4, we 
have only on AB to deſcribe a Semicircle ; becauſe 
the L. ina Semicircle is a? Rt. Z. 1458. 


259. PROBLEM 27. To cut off a Segment from a pj VT. 
given Circle ABC, which ſhall contain an Angle equal Fig. ;r. 
to a given Angle D. | 


ConsTrvcTion. To any Point B, in the Cir- 
cumference, draw the Tangent EF, and make the « 2,6; 
4 EBC = the given Z D; then is the Segment ® 230. 


BAC that required, 


DrMoxsTRATION. For the Z FBC BAC, 151. 
and the Z FBC alſo = 4D, by the Conſtruction, | 
BAC A= . D. Q. E. D. 445. 
260. ProBLEM 28. To * inſcribe in a given Circle, 

BCD, 4 Line equal to any given Line, A, leſs than the 
Diameter of the Circle. 


ConsTRucTIon. About any Point B, in the Pl. VI. 
Circumference, as a Center, with a Radius = the Fig- 12+ 
given Line A, deſcribe the Arc 4b, interſecting the 
Circumference in C; join BC, and the Thing is 
done. This needs no Demonſtration, it being ma- 
nifeſt from the Conſtruction that BC = A, 


261. Prob EI 29. I 4 given Circle ABC, to Pl. VI; 
4 _ 4 Triangle equiangular to @ given Triangle Fig. 13+ 
N Con- 


* A Line is ſaid to be inſcribed, or placed in a Circle, When 
Extremities of it are in the Circumference of the Circle. 
1 A reQilineal Figure is ſaid to be inſcribed in a Circle when 


all the angolar Points of the inſcribed Figure are upon the Cir- 


camference of the Circle, 


Problems, Book V. 


CownsTRucTION. To any Point A, in the Cir- 
cumference, draw the Tangent GAH, and make 
30. the . HAC = . DEF, and the , GAB= £4 
DFE, and join BC ; then is the A ABC that re- 


: quired. 


181. ieee For . HAC* =. ABC 
and . HAC = 2 DEF by the Conſtruction, +. 4 

45. ABC © = 4 DEF: By the fame Reaſoning, . 
ACB = DFE. -.* the remaining 4 BAC = the re- 
maining 4 EDF, and ſo the As ABC, DEF, are 


« 8. equiangular. Q. E. D. 


pl. VI 262. PROBLEM 30. About a given Circle ABC, 
l. VI. T deſcribe a Triangle equiangular to a given Triangle 
DEF. 


' ConsSTRUCTION. Produce EF both Ways to G 

and H; from the Center K draw a Radius KB, and 

make the L KBA*= . DEF, and Z BKC = E. 

DFH, and thro' the Points A, B, C, draw the 

Tangents LAM, MBN, NCL, and the & LMN 
will be that required. 


 DemonsTRATIONn. The Zs MAK, MBK, 

«an being * Rr. Zs, and the four s of any quadrilate- 
b 87. ral Figure being * = four Rt. Zs, the C AMB is = 
© 64. 2 Rt. Ss — 1 BKA; but Z DEF. = 2 Rt. s — 
DEG, and Z BKA = 4 DEG by the Conftruc- 
4 45. tion Z AMB. = = 2 Rt. s — DEG; L 
45. AMB = DEF; and by the ſame Redoning, 
' Z4BNC= Z2 DFE. Hence we have ſhewn that the 
two 4s LMN, LNM, are reſpectively = the two 
Ls DEF, DFE, and, conſequently, the — 

#8. 4£MLN*= the remaining Z EDF; and . the 28 | 


LMN, DEF, are N tn Q. E. D. 


263. 


+ A reQilineal Figure is laid to be deſcribed about a Circle 
«hen each Side of e circumſcribing Figure touches the Cit- 
cumference of the Circle, ; 


7 VERY 


anal RR. / 


e 
4 * 


4- S-B 
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263. PxOBLEM 31. To * inſcribe 4 Circle i in 4 
given Triangle ABC. 


| ConsTRvcTION. Biſect s the Zs ABC, BCA, 
by the Lines BI, CH, and let D be the Point of In- 
terſection, and draw DF I. to BC; then about D, 
as a Center, with a Radius = DF, deſcribe a Circle 
FGE, and it will be that required. 


' DexconsTRATION. Let DE be | to BA, and 
DG L to AC; then the Zs BED, BFD, being 
Rt. Zs, are = each other; and the Z EBD 


= £4 FBD by the Conſtruction, and the Side BD 


common, *.* the As EBD, FBD, are = each 
other in al! Reſpects, and conſequently ED Z EF. 
By the ſame Reaſon DG = DF ; . ED, DF, DG, 
are = each other, and conſequently the Circle de- 
ſcribed about the Center D with the Radius DF, 
will paſs thro* the Points FEG, or, in other Words, 
will rouch the Sides of the given Triangle in the 
Points E, P, and G. Q. E. D. 


264. PROBLEM 32. To inſcribe @ _ in @ 


given Circle ABCD. 


CoxsrRUCTIOx. Through the Com E draw 


the Diameter AC, and © to it the Diameter AC, 
and join BA, AD, DC, BC, then is the rectilineal 
Figure ABCD the Square required. | 


DemoxnsTRAaTiONn. BE being = ED, AE com- 
mon, and the £ AEB = ZZ AED, the Side AB 
will be = Side AD; and, by the ſame Reaſon, AB 
= BC, and AD = DC; AB* = BC = AD = 
DC; chat is, the rectilineal Figure ABCD is equi- 
lateral. And BD being a Diameter, the 4 BADis 

N 2 an 


* ACircle is ſaid to be inſcribed in a rectilineal Fi we when 


the Circumference touches each Side of the rectilineal * 


9 


PI. VI. 
Fig. 15. 


5 229. 


> 229. 


2 4. 


Pl. VII. 
F. 


s 226. 


256. 


f 40, 
8 74: 


d 87. 
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an L in a Semicircle, and. a Rt. 9 : By the 


" ſame Reaſon the Zs ABC, BCD, CDA, are each 


of them Rt. s. Hence we have ſhewa that the 
rectilineal Figure ABCD is equilateral, and its 4s 


. all Right £s. Conſequently itisa< Square, Q. E. D 


265. PROBLEM 33. To deſcribe a Square about a 


** given Circle ABCD. 


. Draw the Diameters AC, BD, 


4 at Rt. Ls to each other, and thro* the Points A, 
B, C, D, draw the © Tangents GF, GH, HK, 
Kp; z then will the Figure FGHK be the required 


Square. 


DEMonSTRATION. For the As at A, B. C, D. 


are right 4s by the Conſtruction, and becauſe the 


4s GBE, AED, are each of them Rt. Ls, they 
are equal to each other, and.. GH * ul to AC; 
and by the ſame Reaſon FK to AC, GH *® | 
to FK. After the ſame Manner it may be ſhewn 
that GF is || to HK ; hence the Figure FGHK is 
a * Parallelogram, and its oppoſite Sides and s are 


; equal alſo GC, AK, FB, BK, are Parallelograms, 


and . their oppolite Sides are equal; hence GF = 


BD in the Parallelogram FB, and GH AC in the 


Parallelogram GC; but AC = BD being each the 
Diameter of the Cincle, . GF = GH; and the 


oppolite Sides of the- Figure FGHK having been | 
ſhewn above to be equal, it follows that GF = GH | 
= HK = FR, or that it is equilatera] : It is alſo | 


rectangular, for the 48 GAE, AEB, EBG, bein 
all Rt. Zs, the 4 AGB muſt be alſo a Rt. : At- 


ter the ſame Manner it may be ſhewn that the s : 
at the Points H, K, F, are Rt. Es; . the Fi- 
gure GFK H has been proved to be both equilateral 


and rectangular; . it is a Square. Q. E. D. 


266. PROBLEM 34. To inſcribe a Circle in a giv- 1 


en Square FGHK, 


Con- 


a 8 
* 
5 


— 


8 


8 


1 
1 


pL 4 
4 


—  — 
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_ ConsTRUCTION. © Biſe&t the Sides GF, GH, 
by the Lines BD, AC; then about the Point of 
Interſection E, with the Radius EA, ſweep the 
Circle ABCD, and it will be that which was re- 
quired. | 


_ DemonsTRATION. The Zs AGB, EBH, being 
both Rt. Js by the Conſtruction, are =*cach other, 
and. BE* || to GA; by the ſame Reaſon AE [| 

to GB; *.* the Figure AGBE is a Parallelogram, 
and *.* its oppoſite Sides are equal, viz. AE = 
GB, and BE = GA : But GB, GA, being the 
Halves of equal Lines, viz. of GF, GH, (by the 
Conſtruction) are © each other, AE = GB = 
BE = GA, or the Figure is equilateral it is alſo 
rectangular, for the Zs EAG, AGB, GBA, a 
Rt. Ls by the Conſtruction, the other AEB mu 

be a“ Rt. 4 alſo; and *.* the quadrangular Fi- 
gure AGBE a Square. After the ſame Manner 
AFDE, DKCE, CHBE, are ſhewn to be Squares 
= the former; EA = EB = EC = ED, and 
conſequently, a Circle deſcribed about the Center E, 
with the Radius EA, will paſs thro' the Points A, 

B, C, D, and * touch the Sides of the given Square 
in thoſe Points, (as the s at thoſe Points are Rt. Es. 


Q. E. D. 


267. 88 35. To deſcribe a Circle about a 
given Square ABCD. 


ConsTRUCTION. Draw the Diagonals AC, BD; 
then, about the Point of Interſection E, as a Center, 
with the Radius EA, deſcribe a —_— and it will 
be that required. 


DzMonsTRATION. AB being = DC, AD com- 
mon, and BAD = ADC, BD*= AC; and 
EA EC, and ED* = EB. But the whole Dia- 
gonals AC, BD, have been juſt ſhewn to be equal, 


4 226. 


* 40. 


© 50. 


f 141. 


* 58. 
b 14. 
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ConsTRUCTION. © Biſe& the Sides GF, GH, 
by the Lines BD, AC; then about the Point of 
Interſection E, with the Radius EA, ſweep the 
Circle ABCD, and it will be that which was re- 
quired. 


DemonsSTRATION. The Zs AGB, EBH, being 
both Rt. Ls by the Conſtruction, are =" each other, 
and. BE* || to GA; by the ſame Reaſon AE [| 
to GB; *.* the Figure AGBE is a » Parallelogram, 
and *.* its oppoſite Sides are equal, viz. AE = 
GB, and BE = GA : But GB, GA, being the 
Halves of equal Lines, viz. of GF, GH, (by the 
Conſtruction) are © each other, AE = GB = 
BE = GA, or the Figure is equilateral ; it is alſo 
rectangular, for the s EAG, AGB, GBA, being 
Rt. Ls by the Conſtruction, the other AEB mult 
be a 4 Rt. L alſo; and *.* the quadrangular Fi- 
gure AGBE a Square. After the ſame Manner 
AFDE, DKCE, CHBE, are ſhewn to be Squares 
= the former; EA = EB = EC = ED, and 
conſequently, a Circle deſcribed about the Center E, 
with the Radius EA, will paſs thro' the Points A, 
B, C, D, and * touch the Sides of the given Square 
in thoſe Points, (as the Is at thoſe Points are Rt. Es. 
Q. E. D. 


267. PROBLEM 3 5. To deſcribe a Circle about a 
given Square ABCD. 


ConsTRucTion. Draw the Diagonals AC, BD; 
then, about the Point of Interſection E, as a Center, 
with the Radius EA, deſcribe a Circle, and it will 
be that required. 


DzMonsTRATION. AB being = DC, AD com- 
mon, and BAD = ADC, BD = AC; and 
EA*®*= EC, and ED* = EB. But the whole Dia- 
gonals AC, BD, have been juſt ſhewn to be equal, 


4 226. 


* 40. 


© 50. 


4 97. 
34. 


f 141. 


Pl. VII. 


N. 


* 58, 
b 14. 
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-,* their Halves muſt be equal alſo, that is, EA = 
ED = EC = EB; and conſequently a Circle de- 
ſcribed about the Point E, with a Radius EA, 
mult paſs thro' the Points A, B, C, and D. 
Q. EO. | 


268. Before we proceed any further, it may be 
proper to give ſome Definitions concerning Poly- 


Cons. 


A Polygon is generally defined to be a Plane Fi- 
gure terminated by more than four Sides. ———— 
According to its Etymology it is a Figure having 
many Angles; which is in Fact the ſame as the 
above Definition; for when a Figure has many 
Sides it muſt have many Angles, et contra; the 
Number of Sides and Angles being always equal. — 
When it is both equilateral and equiangular, it is cal- 
kd regular, otherwiſe irregular. 


= Pentagon 
6 Hexagon 
4 | | Heptagon 
109 Octagon 

A Polygon of 4 9 Sides is called a 4 Enneagon 

Io | Decagon 

11 Endecagon 
12 Dodecagon 
&c. ö | GC. 


Note. In what follows we would be underſtood to 
treat of regular Polygons only. 


269. The Angle made by any two contiguous 
Sides of a Polygon is called the Angle of the Polygon. 
And the Angle made by two Lines drawn from the 
Center of the Polygon, to the extreme Points of the 
ſame Side Of the Polygon, is called the Angle at 1he 
Center. | . a | 


270. 


Srl 


„ 
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270. A Lemma: Lines biſefting the Angtes of the pl. vll. 
Fig. 3- 


Polygon, wall inter ſect each other in one Point within 
the Polygon, and may be called Radi, for they will be 


equal to each other. 


For the Ls of the Polygon being * equal, their 


Halves muſt be ſo too: the 4 ABS = £ BAS, -.: 
SA g= SB; and by the ſame Reaſon SB = SC, &c. 


.,. ASE SB.=; > {00... Sb ni 


271. CoRoLLary 1. Hence, Lines drawn from 
the Center of a Polygon to the Extremities of each 
Side, will divide the Polygon into as many Iſoſceles Tri- 
angles, equal to each other in all Reſpetts, as the * 
bas Sides. | 


272. CoroLLARY 2. Hence alſo, each Angle at 
the Center (as all the Angles at that Point are 
4 Rt. Zs, or 360 Degrees,) muſt be = 360 Degrees 
divided by the Number of Sides. 


273. CoroLLAaky 3. Hence alſo it follows, that 
the Angle of the Polygon is = 180* — the L. at the 
Center. 


For Z. ABS + 1 SAB* = 180* — E. at the Cen- 
ter; but Z ABS= EL SAB by the * above, (E. 
ABS + Z ABS, or, which is the ſame) 2 4 ABS 
180» — Z at the Center; but 24 ABS is = T. of 
the Polygon, . the L of the Polygon = 180% — 
Lat the Center. | 


274. From the two laſt Corollaries the following 
Table is eaſily conſtructed. 


Name 


268. 


d 62. 


© 68. 


3” 
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Name of the] Angle at [Angle of the 
Polygon. | Center. | Polygon. | 


Pentagon] 72% oo | 108* 00” 
Hexagon] 60 oo 120 00 
Heptagon| 51 25+ 128 34+ | 
| Octagon] 45 00 | 135 00 
Enneagon] 40 00 [| 140 oo 

Decagon] 36 oo | 144 oo 
Endecagon| 32 43 Tf 147 16. 
| Dodecagon] 30 00 | 150 oo 


R 


- 


Pl. vII. 275. PROBLEM 36. In @ given Circle to inſcribe o 
Fig. 3. Polygon of a given Number of Sides. 


. ConsTRUCTION. Draw a Radius AS, and make 
the ASB = the Z at the Center; draw AB, and 
it will be one of the Sides of the Polygon. Take 
AB in the Compaſſes, and ſet off that Diſtance from 
B to C, from C to D. &c. then will the Figure 
"a &c. be the required Polygon, This is mani- 
elt. | 8 


276. CorRoLLaRy. I a Hexagon, the Side of 
the Polygon is equal to the Radius, viz, AB = AS; 
for in that Caſe the Zs ASB, ABS, SAB, are each 
= 60, and. the A ASB equilateral. Note, we 
ſhall defer ſaying. more on the Conſtruction of Po- 
lygons till we treat of the Conſtruction and Uſe of an 
excellent Inſtrument called a Sector. 


pl. VII. 277. PROBLEM 37. From à given Line, AB, 
Fig. 4. Jo cut off any Part required; for Example, a Fifth of 
A | 


ConsTRUCTION. Draw an indefinite Line AC, 
making any 4 with AB; on which ſet off any Dil- 
tance Ar, ſet off the ſame from 1 to 2, from 2 to 


3, from 3 to 4, from 4 to C; then have we ſet off 
48 j 


CE ee ——————— OOO 
— .... ˙.ꝛmà , ̃ . ,,,, - 
* % A 


8 


- 


"I SY „ 
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as many equal Parts on AC as AB is ſuppoſed to be 


divided into. Join Bi, and I to it, draw 14, then 
will Aa be; Part of AB. t | 


DE MONSTRATTONW. BC, 41, being [| to each 
other, as CI: Al =:: Ba: Aa, *.* compounded- 
ly Ct TAI: Ar *:: Ba+ As : Aa, that is, CA 
s Ar :: BA: Aa; conſequently, Aa is the fame 
Part of AB as Ar is of CA. Q. E. D. 


278. ScyoLium. By this Problem a Line AB 


is divided into any Number of equal Parts. For 


Example Sake, As being + Part of AB, if we ſet 
the Diſtance Aa from à to þ, from ; to c, and from 
c to d, the ſame would be = 4B, and fo the Line 
AB divided into five equal Parts, And after this 


Manner Scales may be conſtructed. But for this 


Purpoſe, viz. to divide a given Line into any Num- 
ber of equal Parts, the following way is better adap- 
ted. For Example Sake, let it be required to divide 
= Line AB (lee Plate VII. Fig. 20,) into five equal 

arts. 


ConsTrucTION, From the Point A draw the 
indefinite Line AC, making any Angle at Pleaſure 
with the given Line AB; and || to AC, draw the 
mdefinite Line BD : Then taking any convenient 
Diſtance in your Compaſſes, ſet it from A to 1, 
from 1 to 2, 2 to 3, &Cc. alſo ſet the ſame Diſtance 
from B to a, à to b, 3 to c, &c. then the Line being 
to be divided into 5 equal Parts, join Br, and you 
cannot miſtake in joining the other correſpondent 
Points, 44, 53, c2, di; and theſe Lines will divide 
the given Line AB into 5 equal Parts, viz. Af = 
Js =gb = bi =iB. - 


DzMonsTRATION. It is manifeſt from the Con- 
ſtruction, that the Lines a4, 53, &c. are all of them 
[] to Bg, and to each other, and therefore the As 


A, A2g, &c. are ſimilar to each other; as 
| O Ar 


4 191. 
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Fig. 5. 
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Al: Af :: A2 : Ag; but if we denote Ai by m, 


and Af by u, Az will be = am, and ſo the Analogy 
become m: #*':: zm: Ag; but it is manifeſt Ap 
muſt be = 21, for m: „ has the ſame Ratio as 2m 
: 2 * Ag = 24, and conſequently fg = u. 
Again, as A1 : Af :: A3 : Ab, that is, : :: 
gm : Ab, conſequently, Ab muſt be = gu, to pre- 
ſerve the ſame Ratio: But Ag has been juſt ſhewn 
to be = 27, *.* gh (= Ah Ag mult be) n alſo. 
After the ſame Manner zi and 7B may be proved to 
be equal to x, and ſo Af, fg, bi, iB = one and the 
lame Quantity, and conſequently equal to each 
other; or, in other Words, the Line AB is divided 
into five equal Parts, in the Points f, g, b, £ and B. 
Q. E. D. 

VN. B. We ſhall treat of the Conſtruction and 
Uſe of diagonal Scales in our Eſſay on Trigono- 
metry. 


| 279. PROBLEM 38. To find a third e 
to two given Lines. 


ConsTRUCTION. Let AB, AC, i * two 
given Lines, ſo placed as to contain any Angle. Pro- 
duce AC, AB, at Pleaſure; in AB produced take 
BD = AC; join BC, and thro' D draw DE || to 
it; then will CE be the third Proportional re- 
quired. 


DemonsTRATION. For as AB: AC*:: BD: 
CE; but BD = AC by the Conſtruction, . it is, 
as AB: AC:: AC: CE. Q. E. D. 


280. ProBLEM 39. To find a fourth Proportional 
to three given Lines A, B, C. 


ConsTRUCTION, Draw two indefinite Lines, Da, 
Db, making any Angle. In Db take DG = A, and 


** =B; and in Da take DH C; join GH, and 
draw 


- W WS & 


7 2 


* hos 5 th +0 


7 I: 20. 


ſcribe a Semicircle ; and on the Point D raiſe the 
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draw EF {| to it; then will HF be the fourth Pro- 
portional. Q. E. I. 


Dz MonSTRATION. For as DG : GE *:: DH » 191. 
: HF; or, which i is the ſame, A: B:: C: HF. 


Q. E. D. 


281. PROBIEM 40. To find a mean in Proportional pl. VII. 
to two given Lines, a, b. | | Fig 7. 


ConsTRuUcTION. Draw an indefinite Line Ad, 
in which take BD = a, DC =5, and upon BC de- 


+ DA, to cut the Circumference of the Semi- 
circle in A, and it will be the mean Proportional 
required, 


DeMonsTRATION, Join BA, CA, then it is 
manifeſt from Art. 210, that DA is a mean Propor- 
tional between BD and DC, or, which is the ſame, 
between the Lines aand 5. Q. E. D. 0 

N. B. This ſhews alſo how to make a Square = a 
given Rectangle. For if BD, DC, be the Sides of 
the Rectangle, DA is the Side of a Square = it: 
For by Art. 211, BD x DC = DA". 


282. PROBLEM 41. To divide a Line BC accord. pl. vil. 
ing to extreme and mean Proportion. Fig. 8. 


ConsTRUcTION. Draw BE I to BC and = L 
BC; and about E as a Center, with the Radius EB, 
deſcribe a Circle, and thro* the Points C, E, draw 
the Line CA, cutting the Circumference of the 
Circle in the Points D and A; then make CF= CD, 
and the given Line BC will be divided by the Point 
F, into extreme and mean Proportion, as was re- 
quired. 


DemonsTRATION. By Art. 213, CA X cb 
BC ; BC: CA*®:: CD : BC, whence inverſe- « 194 
9 ly, 


> 198. 
© 201. 


8 195. 


* 199. 
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ly, CA : BC :: BC : CD; this dividedly iS 
CA —BC : BC © :: BC — CD : CD; 3 which in- 
verſely is, BC : CA - BC *:: CD : BC — C. 
By the Conſtruction CF = CD, and DA, being a 
Diameter, is = = twice BE, or = BC, by the Con- 
ſtruction ; 3 CAS CF BC; hence, by writing 
CF for its equal CD, and CF + BC for its equal 
CA, in the laſt Analogy, we have BC: CF + BC 
BC :: CF: BC — CF = BF, or, which is the 
ace. (as + BC — BC deſtroy each other,) BC ; 
CF :; CF: BF. Q. E. D. (See Art. 176.) 


283. PROBLEM 42. To make 4 Square equal to 
any given right-line Figure. 


ConsTRUCTION. By Problem 18, find a Rect- 
angle = the given Figure; then, by Problem 40, 
find a Square = that Rectangle. 


284. Schorlun. When the given Figure has 


not more than five Sides, perhaps the eaſieſt Way to 


find a Rectangle = the given Figure, is, firſt » 


find, by Problem 22, or 23, a A = that Figure 
and then a Rectangle = that A may be found by 
Prob. 16. 


285, PRoBLEM 43. To find two Lines which 
Hall have the ſame Ratio to each other as any two 
given rectilineal Figures. 


ConsTRUCTION. Take two Lines at Pleaſure = 
each other, and on them make Rectangles = the 
reſpeCtive given Figures; then are the Rectangles 
in the ſame * Ratio as their Baſes, (their Altitudes 
being equal by the Conſtruftion ;) conſequently, the 
given Figures muſt be in the ſame Ratio as the 
Baſes of the Rectangles. 


286, 
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tor 


286. PROBLEM 44; Upon à given Line FG to pl. VII. 


ated, to a given rectilincal Figure ABCDE. 


ConsTRUCTION, Join BE, BD, and make the 
GFK = LA, and Z FGK = ABE; then make 
4GKI = BED, and 4 KGI = 4 EBD. Again, 
make . GIH = 2 BDC, and Z IGH = L DBC, 
and the Figure FGHIK will be that required. Af- 
ter the ſame Manner, by proceeding from A to A, 
a Figure may be made ſimilar to another of any Num- 
ber of Sides. | $ 


DEeMonSTRATION., The z. GFK being = £4 
BAE, and £4 FGK = ABE by the Conſtruction, 
the remaining 4 FKG muſt be = the remaining 
AEB, and. the As GFK, BAE, equiangular, 
and conſequently * ſimilar : After the ſame Manner 
the A GKI is ſhewn to be ſimilar to the A BED, 
and the AGIH ſimilar to the ABDC; conſequently 
the Polygons FGHIK, ABCDE, which are com- 
poſed of the ſimilar As ſimilarly ſituated, muſt be 
ſimilar to each other. Q. E. D. 


287. Schol lun. When we treat of Surveying, 
we intend to give ſome practical Methods for 
ſolving this Problem in a more expeditious Man- 
ner, | 


BOOK 


deſcribe a rectilineal Figure, fimilar, and ſimilarly ſitu- Fig. 9. 
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BOOK vI. 


Of the Application of Geometry to ſome practical Prob- 
lems for meaſuring Heights, with the Addition of 
ſome pleaſant Problems and Paradoxes for the Amuſe- 
ment of young Minds. | : 


288, Pros. 1. To find the Height of an acceſſible 
Object by Means of two Poles, of 
an unequal Length. | 


SoLuTION. Let AB repreſent the [ Object, 


whoſe Height is to be found, above the Plane DB. 


Let ED, the ſhorteſt Pole, be erected L at 
any Point D, (which may be done by a Plumb 


Line, ſuch as Maſons commonly uſe. in building 
Walls upright,) then, fixing your Eye af the up- 


PI. VII. 
Fig. 11. 


8 E of it E, let another Perſon carry along the 
0 


ngeſt Pole, till you ſee its Top appear in a direct 
Line with A, the Top of the Object, where let it 
be ſtuck down ; then meaſure the Diſtance DC, and 
CB. It is evident the As EFG, EAH, are ſimi- 
lar, and . we may ſtate by the Golden Rule, as 
EG (or DC): FG (the. Difference of the Lengths 
of the two Poles) :: EH (or DB) : HA. And 
AH + HB (the Height of the ſhorteſt Pole) gives 
BA the Height of the Object. Q. E. I. 


289. ALEMMA. If @ Ray of Light, EC, falls 
on a refleting Surface (as a Piece of Looking-Glaſs) 
C, and is reflected to the Eye at A, the Angles ACB, 
ECD, are equal to each other. EE 


This is demonſtrated by the Writers on Optics, 
but muſt here be taken for granted, till we treat of 
that Science. 


290, 


R 
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290. PROBLEM : 2. To find the Height of an ac- 
ceſſible Objeft by Means of any plain reflecting Sur- 
face, ſuch as @ Looking Glaft, or Bowl of Water. 


Sol uro. Let ED repreſent the Height of 
the Object to the Ground BD; at any Place on 
the Ground C, place the reflecting Surface; then 

o directly backward in the Line DC produced to 
B, till E the Top of the Object is ſeen by Reflection 
in the refleting Surface at C, by the Eye at A; 
then meaſure the Height of the Eye BA, the Diſ- 
tances BC, and CD. Theo the . ACB being = 
4 ECD. by the Lemma, and the Angles ABC, 
CDE, each Rt. Ls, the remaining 4 BAC S the 
remaining £4 DEC, and ſo the As ABC, EDC, 
equiangular, and *.* ſimilar. Hence we may ſtate 


103 


by the Golden Rule, as CB: BA :: CD: Aer 7 


the Height of the Object required. 


N. B. In our Eſſay on Decimal Arithmetick, Art. 60, 
is given a Method of finding the Height of an Ob- 
ject by its Shadow. We ſhall treat more fully, 
— iluſtrate Methods more accurate in Practice, 
after we have treated of the Elements * Trigono- 
metry. 


291. ProBLEM 3. To deſcribe @ Figure called an 


Oval. 


Cox sT RUCTION. Draw a Line AB, about B, 


with any Radius BA (weep a Circle AECK, with 


the ſame Extent of the Compaſſes. about C, as a 
Center, ſweep, a Circle BHDI ; let E and F be the 
Points where the Circles interſeR each other; join 
F, B, and produce FB to G; in like Manner draw 
FH, EK, and EI; then ſetting one Leg of the 
Compaſſes in F, with the Radius FG deſcribe the 


Arc GH; laſtly one Point of the Compaſſes being 
: placed 


Pl. VII. 
Fig. 12. 
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placed in E, with the other deſcribe the Arc KI; 
then is the Figure AHD IK called an Oval. 


pl. VII. 292. ProBLEM 4. To deſcribe a Figure called by 
Fig. 13. ſome an Helix, or Spiral Line. 


ConsTRucTion. Draw a Line AB, and about 
any Point a, with any Radius ac, ſweep the Semi- 
circle ced ; then take the Point 6 ſo that bc = ba, 
and about it, as a Center, with the Radius bd, de- 
icribe the Semicircle dgf; then about the Center a, 
with the Radius of, deſeribe a Semicircle fmn, and 
thus proceed at Pleafure, making the Points a and 
2 the Center of the Semicircle to be de- 


0 OT 


293. ProBLEM g. Paradox 1: Having @ round 
=» —— Table, to make it into a ſquare Table, and have a Hole 
f. the Middle, without MWaſte. 1 | 
SoLuTION. \ Let the round Table be cut, as re- 
preſented by the croſs Diameters in Figure 14, then 
place the four Parts together, as ſhewn in Figure 15, 
and the Thing is done. 


294. PROBLEM 6. Paradox 2. Having a round 

Table, to change it into Two Oval-like Tables, and have 

4 Hole in the Middle of each, without Waſte of 
Timber. 


Pl. VII, SoLuTIiOoN. Let the Table be cut into eight 

F.16&17. Pieces, as repreſented in Figure 16, then with the 
four Parts, 1, 2, 3, 4, may be made an Oval-like 
Table, as ſhewn in Figure 17; and with the other 
four Parts may be made another ſimilar and equal 
to Figure 17. Q. E. I. 


295. PROBLEM 7. Paradox 3. A Gentleman hav- 
ing a Hole exattly a Foot ſquare, to try the Skill of bis 


Joiner, has ordered him. to fill up that Hole m_ a 
zece 


„ a.  £ 0 


fepreſented by the ſtrong Lines ab, bc, cd, de, ef zF.18.&ig; 


paſſes, and one Leg in A, with the other deſcribe a 
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Piece of Board in Length 16 Inches, and Breadth 

Inches, with a ſtrict Charge to cut the Piece into 

two Parts only : How may the Joiner perform his 
Taſk ? 


Sol riox. Let the Board, Figure 18, be cut as pl. VII. 


then put the two Parts AavcdefB and aCDfedch to- 
gether, as repreſented in Figure 19, and the Thing 
1s done; | 


296. PROBLEM 8, PARADOX 4. To deſcribe Pl. VIII. 
Circles of different Radii, with the ſame. Extent of the Fig-1. 


Compaſſes. 


ConsTRUCTION. With any Extent of the Com- 


Circle: then, taking a little Solid, (ſuppoſe a Die,) 
reſting one Leg of the Compaſſes on. it as a Center 
B, with the other deſcribe a Circle on the Paper, and 


it is manifeſt it will be of leſs Radius than the other. 


297. PROBLEM 9, PaRaDox 5. To deſcribe an 
oval-like Figure at one Sweep of the Compaſſes. 


ConsTrucTIon. Take a round Solid, (ſuppoſe a 
round Ruler,) and on it roll a Piece of Paper; then, 
having opened the Compaſſes to any convenient Ex- 
rent, fixing one Leg at any Point aſſumed on the 
Ruler, turn che other round as if you were to de- 
ſcribe a Circle: Then take off the Paper, and the 
Figure fo deſcribed will repreſent a Kind of Oval, 
being longer one Way than the other. 


298. PROBLEM 10, PaRaDox 6. To cut @ Hole 
in a Card, large enough for a Man to paſs through. 


SoLYTION. Let ABCD repreſent the Card. In, Pl. VIII. 
or near the Middle, cut a Slit, as repreſented by the Fig. 2. 
Line ma, each End of it almoſt cloſe to the — 

= v | 


Pl. VIII. 
4 given Length, and biſect it by the Perpendicular 
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of the Card; then cut, as ſhewn by the Line at ; 
again, from 2 to 3, 4 to 5, 6 to 7; and thus pro- 
ceed until you have cut the Line n, and one Half 
of the Card is finiſned. This being done, and the 
other Part cut in the ſame Manner, on opening the 
Card, you will find a Hole ſufficiently large for a 
Man to paſs through, MN. B. The nearer the Lines 
al, 2, 3, &c. are to each other, the larger will 
the Hole be. 


299. PROBLEM 11. Zo deſcribe an Ellipfis of any 
given Length and Breadth. 


ConsTRUCTION, Draw the Line AC = the 


DB, making ED, EB, each = the given Breadth ; 
then is AC called the Tranſverſe Axis, and BD the 
Conjugate Axis. Take EA or EC in the Compal- 
ſes, and ſetting one Foot in B, with the other de- 
ſcribe two Arcs interſecting the Tranſverſe in the 
Points F and G; which Points are called the Foci. 
Then take two Pins, and placing one in the Point 
A, and the other in C, join them by a ſilk or other 
convenient String: This done, remove the Pins 
from the Points A and C to the Foci F and G ; then 
take a Pencil in your Hand, and with it keep the 
String always extended, as repreſented at H ; then 
if you begin at A and carry your Hand from A to- 
wards D, and from thence to C, the Point of the 
Pencil will deſcribe the Half of the Curve ADC: 
And in the ſame Manner, beginning again at A, 
proceed towards B, and from thence to C, and you 
will have deſcribed the other Half ABC; and the 
Figure ABCD fo deſcribed is called an Ellipſis. 
| Otherwiſe without a String, thus. 
the Compaſſes to any Diſtance leſs than the 
tranſverſe Axis AC, and with it about the Focus F, 
as a Center, deſcribe the Arcs ab, ef; and with t he 
ſame Extent of- the Compaſſes about the Focus G, 
as 2 Center, the Arcs ik, #0. This being done, 0 
3 the 


0. 


— 
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the Diſtance (to which the Compaſſes are opened) 
from A towards C on the tranſverſe Axis, vix. to I: 
Then, taking the remaining Part of the Tranſverſe IC 
in the Compaſſes, abour G as a Center, deſcribe the 
Arcs cd, gh: and with the ſame Radius, about F 
as a Center, deſcribe the Arcs im, pg; then will the 
Points of their Interſections , v, 3, t, be 4 Points 


in the Curve of che Ellipſis. After the ſame Man- 


ner, by taking different Radii at Pleaſure, as many 


Points may be found in the Curve as may be ſuffi- 
cient to juin by an even Hand, to form the required 


ScyoLivum: This Figure is one of the Sections 


of a Cone, and therefore is intended to be more 


particularly treated of hereafter; but as it is in daily 
Uſe amongſt Joiners, Coopers, and other Mecha- 
nics, very few of whom can be ſuppoſed to ſtudy 
Conic Sections, we thought it would be of Serviee to 
ſome of them, ro give the moſt eaſy Way of deſcribing 


it in this Place, 


300. PROBLEM 12. To deſcribe a Figure reſem- 
bling a Hen's Egg. 5 | 


ConsTrRucTion. From a Scale of equal Parts 
ſet off 32 from A to G, and 43 from G to H, 
Make the Z AGF and 4 DHC each = 40*. Pro- 
duce FG until GI is = 21 (on the ſame Scale of 
equal Parts.) Then about G as a Center, with the 
Radius GA deſcribe the Arc AF; and about I as a 
Center, with the Radius IF, deſcribe an Arc FE 
until the Chord FE is = the Radius IF. Again, 
through the Point I draw the Line EK to interſect 
DH produced, in L: Then, about L as a Center, 
with the Radius LE deſcribe the Arc ED. Laſtly, 
about H as a Center, with the Radius HD deſcribe 
the Arc DC, and the Curve AFEDC will repreſent 
Half of the Figure required. The other Half may 


be thus deſcribed, viz. About G as a Center de- 
P 2 ſcribe 
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ſcribe the Arc AM = AF; and about H as a Cen- 


ter, the Arc CP = CD. Produce MG, and make 
MN = Fl; then about N as a Center, n the 
Arc MB until its Chord MB is = the Radius NM. 
Produce BN, and make BO g EL; then about O as 
a Center deſcribe the Arc BP; and the Figure 
ABCEA will be a very natural Repreſentation of a 
Hen's Egg. 

N. B. If the Numbers are ſet off from a Scale of 
40 or 45 to an Inch, (in the Plate annexed we have 
uſed that of 4.5,) the Figure will be about the Size of 

a real Egg, that from which we deduced this Con- 
ſtruchon being 42 to an Inch. 


Scnorivm. Many more Problems might have 
been given in this Chapter, but as they are intended 
chiefly for the Amuſement of young Minds, perhaps 
theſe which have been already given, may by ſome 
Perſons be thought more than ſufficient. 
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CONTAINING 


Some ADDITIONAL Norzs, à GEOMETRICAL Spr- 
CULUM, and an INDEX to the whole Volume. 


301. A 1 the 6th, 7th, 8th, gth, 1oth, 11th, and 1zth 
| rticles, | | 

In theſe Articles we have given the Definitions in the Order in 
which they ſtand in Zucfid, becauſe we ſet out with a Reſolution 
to follow him as nearly as we conveniently could, conſiſtent with 
our Plan ; though at the ſame Time we cannot but acknowledge, 
that as they have all their Exiſtence in a Solid, the moſt natoral 
Way ſeemed to be, firſt to define a Solid, and then to ſhew how 
they exiſt in it ; which will be extremely natural and eaſy, and 
take away the Objections commonly made againſt Exc/id's Defi- 
nitions, by ſuch Perſons as are not uſed to Abſtraction: And ſince 
this Eflay was ſent to the Preſs, we find Profeſſor Simſan has moſt 
elegantly illuſtrated this, in the zd. Edition of his Euclid, and 
therefore, as we cannot give a better, take the Illuſtration in his 
own Words, viz. | 

It is neceſſary to conſider a SoL1D, that is a Magnitude which 
has Length, Breadth, and Tbiclneſi, in Order to underſtand aright 
the Definitions of a Point, Line, and Superficies ; for theſe all 
ariſe from a Solid and exiſt in it. The Boundary, or Boundaries, 
evhich contain a Solid, are called SupERFiCiEs, or the Boundary 
which is common to two Solids which are contiguous or which divides. 
one Solid into two contiguous Parts, is called a SUrERF1CIEs. Thus, 
if BCGF be one of the Boundaries which contain the Solid 
ABCDEFGH, or which is the common Boundary of this Solid 
and the Solid BELCENMG, and is therefore in the one as well 
as the other Solid, it is called a Superficies, and has no Thick- 
neſs, For if it have any, this Thickneſs muſt either be a Part 
of the Solid AG, or of the Solid BM, or a Part of the Thick- 
neſs of each of them. It cannot be a Part of the Thickneſs of 
the Solid BM, becauſe if this Solid be removed from the Solid 
AG, the Superficies BCGF, the Boundary of the Solid AG, re- 
mains till the ſame as it was, Nor can it be a Part of the 


Thickneſy 


Pl. VIII. 
Fig. 5. 
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Thickneſs of the Solid AG, becauſe if this be removed from the 
Solid BM, the Superficies BCGF, the Boundary of the Solid 


BM, does nevertheleſs remain. Therefore the Superficies 


BCG F has no Thickneſs, but only Length and Breadth. 

The Boundary of a Super ficies is called a LINE, or a Line is the 

common Boundary of two Superficies that are contiguzus, or which di- 
wides one Super ficies into tao contiguous Parts, Thus, if BC be 
one of the Boundaties which contain the Superficies ABCD, or 
which is the common Boundary of this Superficies and of the Su- 
perficies KBCL, which is contiguous to it, this Boundary BC is 
called a Line, and has no Breadth. For if it have any, this 
muſt be Part eicher of the Breadth of the Superficies ABCD, or 
of che Superficies EBCL, or Part of each of them. It is not 
Part of the Breadth of the Superficies KBCL, for if this Super- 
ficies be removed from the Superficies ABCD, the Line BC, 
which is the Boundary of the Superficies ABCD, remains the 
fame as it was. Nor can the Breadth that BC is ſuppoſed to 
have be a Part of the Breadth of the Superficies ABCD, be- 
cauſe if this be removed from the Superficies KBCL, the Line 
BC, which is the Boundary of the Superficies KBCL, does never- 
theleſs remain. Therefore the Line BC has no Breadth. And 
becauſe the Line EC is in a Superficies, and that Superficies has 
no "Thickneſs, as was ſhewn; therefore a Line has neither 
Breadth or Thickneſs, but only. Length. 
» TheBoundary of aLine is called aPo1xnT, or aPoint is the common Boun- 
dary or Extremity of tauo Lines that are contiguous, Thus, if B be the 
Extremity of the Line AB, or the common Extremity of the two 
Lines AB, KB, this Extremity is called a Point, and has no 
Length. For if it have any, this Length muſt either be Part of 
the Length of the Line AB, or of 'the Line KB, It is not Part 
of the Length of KB, for if the Line KB be removed from AB, 
the Point B, which is the Extremity of the Line AB, remains 
the ſame as it was: Nor is it Part of the Length of the Line AB; 
for if AP. be removed from the Line KB, the Point B, which is 
the Extremity of the Line KB, does nevertheleſs remain. There- 
fore the Point B has no Length. And becauſe a Point is in a 
Line, and a Line has neither Breadth nor Thickneſs, therefore 
a Point has no Length, Breadth, nor Thickneſs, And in this 
Manner the Definitions of a Point, Line, and Superficies are to 
be underſtood.” | 

302. The 8th Definition, which we have omitted, is not only 
w/el:/5, but ob/cure; and as Mr. Simſon juſtly obſerves, ſeems to 
be the Addition of ſome leſs ſkilful Editor. 

303. (Art. 57.) Having by Experience found that in printing 
the common Characters for greater and leſi. they are frequently 
turned the wrong Way, and ſo when it ſhould be greater have 
leſs, and the contrary. In Order to remove the Confuſion oc- 
caſioned hereby, we have introduced the Greek G (T) for greater 
than, and the Greek L (A) for %% than ; which entirely prevent 
ſuch Accidents, and at the ſame Time carry with them the Ideas 

we 
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we have Occaſion to expreſs, and therefore are no Bor 
Memory. 

304. (Art. 94.) The laying of one Figure on another has been 
objected to as a mechanical Conſideration, depending on no 
Poſtulate : But for our Parts we muſt acknowledge that we ſee no 
Reaſon why this Method of Demonſtration ſhould not be uſed, as 
its Evidence cannot be denied by any Perſon : And as there is 
no Occaſion for the actual placing of one Figure on the other, 
but only to conceive them in the Mind to be ſo placed, it does 
not appear to us to be more mechanical than the conceiving of 
a Line to be drawn, or a Circle deſcribed. And Euc/i4 and all 
other Geometricians make Uſe of it in demonſtrating our 58th 
Article, which indeed does not ſeem capable of any other Me- 
thod. As to its being grounded on no Poſtulate, that Objectioa 
may be eaſily removed, by making a fifth Poſtulate (after Ar- 
ticle 44.) viz. Grant that one Figure may be laid on another ; and 
certainly no Perſon who grants the others, will deny this, it 
being as manifeſt as either of them. Thus much we thought 
ourſelves obliged to remark, as the Objection was made by a 
late learned Geometrician, for whoſe Memory we have the 
greateſt Eſteem, | 

305. (Art. 115.) As this Theorem is one of the moſt valu- 
able in Geometry, it may perhaps be expected that we ſhould 
give an Example or two of its Uſe. By this it is that any two 
vides of a right-angled Triangle being given, we find the other 
Side: This admits of two Caſes. 

CAsE 1. The two ſhort Sides being given, to find the longeſt, 

From the Theorem this Rule is caſily deduced, wiz. The 
Square Root of the Sum of the Squares of the two ſhort Sides 
will be equal to the longeſt Side. | 

ExamPeLE. Let DC repreſent Half the Breadth of a Houſe, 
and be — 15 Feet, and CE the Height of the Roof = 10 Feet; 
it is required to find the Length of the Rafter DE. 


The Solution by the above Rule is as follows, 


5 225 325018 
15 10 100 I 
1 CE* = 100 DC? — 325 28)125 
15 — — — 224 
DE: — 225 


Hence the Length of the Rafter is ſomething more than 
18 Feet. . 


* DemoxsTRATION. Let DC be expreſſed by ö, CE by p, and DE by b, 
then by the Theorem, 5* + p* — b* „ extracting the Square Root of each 


Side of the Equation, we get / A e . QED, 


Pl. VIII. 
Fig. 10. 
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Square Root we have 3 2 -., E. D. 


APPENDIX; 
 Aﬀeer the ſame Manner the Side of a * being given, its 
Diagonal may be found nearly true: We ſay nearly, becauſe it 
does not admit of an exact Solution; for if we ſuppoſe the Side 
= 1, the Sum of the Squares of both Sides will be = 2, the 
Square Root of which is 1.41 nearly, but cannot be found quite 
accurate, and therefore, though a finite Quantity, cannot be ac- 
curately expreſſed in Numbers, Such Quantities are called in- 
commenſurate. | 

Cavs 2. When the longeſt Side and one of the Sort Sides are 
given, to find the other wwe have this Rus. From the Square of 
the longeſt Side ſubtract the Square of the given ſhort Side, and 
the Square Root of the Remainder will be the ſhort Side re- 

uired,* 

Bat by Article 121. this may be worded ſo as to be more ready 
in Practice, wiz, | 

Multiply the Sum of the two given Sides by their Difference, 
and extract the Square Root of their Product. 

ExAr Iz. A Ladder 50 Feet long reached the Top of a 
Houſe when its Foot was 3o Feet from the Bottom of the Wall 
It is required to find the Height of the Houle. 


The Operation will ſtand thus, by the firſt Rule, 


50 30 2500 1600(40 
0 30 900 16 
— — — — — 
2500 goo 1600 
By the other Rule thus. 
80 80 1600(40 
30 20 16 
Sum 80 1600 


Difference 20 | 
Anſwer, the Houſe is 40 Feet high. 
306. (Boox 2. Art. 117.) This Definition is according to 
Euclid, but every Perſon knows, that two right Lines cannot 
contain a Space, that is, cannot incloſe any Thing, as it at 
leaſt requires rec right Lines for that Purpoſe; and therefore 
this muſt not be taken in a ſtrict Senſe : But when a Rectangle or 
_—_— Parallelogram is ſaid to be contained by any two 
Lines, Euclid muſt only be underſtood to denote a Rectangle 
made on one of the Lines, and having an Altitude equal to the 
other. 
307. 
* DrxMonsTRATION, By the Theorem 62 + na, „ taking * 
from both Sides of the Equation, we have 54 == þ* — p* *,* by extracting the 
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307. (Boot 3. Art. 144.) This Remark is alſo ſupported 
by Mr. Simſon (who is undoubtedly one of rhe beſt Judges in 
theſe Matters) for in Page 3ot of the ſecond Edition of his 
Fuchid he has this Note, viz. In this we have not followed 
© the Greek, nor the Latin Tranſlation literally, but have given 
« what is plainly the 2 of the Propoſition, without men- 
« tioning the Angle of the Semicircle, or that which ſome call 
« the cornicular Angle, which they conceive to be made by 
« the Circumference and the ſtraight Line which is at right 
&« Angles to the Diameter, at its Extremity ; which Angles have 
« furniſhed Matter of great Debate between ſome of the modern 
« Geometers, and given Occaſion of deducing ſtrange Conſe- 
% quences from them, which are quite avoided by the Manner 
« in which we have expreſſed the Propoſition. In like Manner 
% we have given the true Meaning of Pa OoP. 31. Book 3. with- 
© out mentioning the Angles of the greater or leſſer Segments, 
« Thele Paſſages Vieta with good Reaſon ſuſpects to be adulte- 
*« rated, in the 386th Page of his Oper. Math.” 

308. (Book 4, Definition 1.) We have here to the Word 
Part, as it is in Euclid, prefixed aliquot, as it ſeems to be wanting 
to expreſs Euclia's Meaning; for a leſſer Magnitude may be 
Part of a greater, and yet not meaſure the greater ; e. g. the Side 
of a Square is leſs than the Diagonal, and therefore from the 
Diagonal may be taken a Part = the Side; but this will not 
meaſure the Diagonal, being incommenſurate to each other by 
Article 305. 

og. We have before obſerved in Scholium to Article 208, 
that Euclid's Method of treating the Doctrine of Proportion is too 
obſcure for young Students, at their firſt Beginning to read theſe 
Subjects; and conſequently this is a ſufficient Reaſon (as we 
write for Learners) for attempting to demonſtrate the principal 
Theorems in another Manner. But as ſome may perhaps expect 
a Proof of our Aſſertion, that it is too difficult, it may be pro- 
per to obſerve, that this evidently appears from the great Diſ- 
putes which have been concerning the Principles on which the 
Euclidian Method is grounded amongſt the greateſt Geometricians: 
For if they are of ſo difficult a Nature that the learned them- 
ſelves cannot agree about them, it muſt follow they cannot be 
proper for initiating Youth, as Things cannot be well too plain 
for them. Mr. Thomas Simpſon, one of the beſt, as well as one 
of the lateſt Writers on Geometry, thus expreſles himſelf on this 
Subject in Page 274, That there is ſomething very ingenious 
and ſubtle in the Doctrine of Proportiens as deliver'd in Ea- 
% cid 5th Book, cannot be denied. All that I contend for is; 
that the Principles on which it is built are ob/cure, and not ſo 
firmly eſtabliſhed as to authorize its Partiſans to aſſume that 


great Superiority they lay Claim to, in Point of geometrical 


** Stritneſs.” In Page 270 he thus remarks on the Definition 

which we have omitted (ſee our 158 Art.) vis. © I would ſe- 

* rioufly aſk the Contemners of the walgar and confuſed Notion of 
| Q 1 


«« Proportions 
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- © Proportions, if a Definition, by which it cannot be known 


* whether the Ratio of the firſt to the ſecond of four given Mag- 
% nitudes may not at the ſame Time be both greater and leis 
% than that cf the third to the fourth, is really calculated to 
afford thoſe very accurate Ideas they pretend to?“ And he 


even goes ſo far as to affirm that © it ſeems ſufficiently plain 


om Euclid's own Authority, that he bimſelf was not entirely 
« plealed with his own Performance on this Head ; or that le 
« was convinced (at leaſt) that it had not every Advantage: 
% For otherwice it will be very difficult to account for his haviog 
« demonſtrated many Things in his 7th Book, by another Me- 
% thod, whoſe Demonſrations had been actually given before, in 
*« the 5th, under a different Form. For theſe Reaſons, when ! 
* {ee the extravagant Cummendations that have been laviſhed on 
* this 5th Book of Euclid, I am no faither convinced by them 


* than that great Men may ſometimes launch out too far in Be- 


Pl. VIII. 
F. 6, 7, & f. 


® 193. 


Fig. 8. 


Fig. 9. 


half of Opinions which they have adopted.” | 

Thus much ſeemed neceſſary for us to extract in our own Vin- 
dication ; but as we are determined not to enter into any Dilpute 
on this Subject, we ſhall proceed no further on this Head. 

310. We ſhall conclude our Obſervations on this Book with 
the Theorem hiated at in the 116th Article, viz. In any Triangle, 
ABC, {che Angle at the Vertex being the greateſt Angle, or at leaji = 
either of the Angles of the Triangle make the Angle ACD CB, 
and BCE LA; then will the Sum of the Squares on the two Sides 
containing the vertical Angle C, be equal to the Sum of the Redtangles 
contained by the whole Side ſubtending that Angle and Segments, AD, 
BE, that is, ACz+BC* = AD x AB T BE x AB. 

N. B. Fig. 6. repreſents the Caſe when the C is obtuſe, 
Fig. 7. when acute, but greater than either of the others, that is, 
when it is acute, but greater than 60 Degrees. Fig. 8. when the 
Angle is a right Angle. Fig. g. when thar Angle is not greater, 
but equal to either of the other Angles, wiz. =} of 2 Right 
Angles, or 60 Degrees. Theſe Figures ſhew all the Vaiicties 
poſſible, and the Truth of the Theorem in all theſe Va: icties 
will appear from one general DEMONSTRATION, wiz. The 4s 
ABC, ACD, BCE, are ſimilar by the Conſtruction, +. Com- 
parivg the Triangles ACD, ABC, together, we have AC: AD 
: AB: AC, . AC = AD x AB. Again, by the ümilar 
As BCE, ABC, we have BC : BE :: AB: BC . BC? = BE 
Xx AB.. by Addition of Equals, AC* + BC*= AD x AB 
+ BE x AB. Q. E. D. | 

311. CorOLLakY 1. When tbe Angle Cis a Rt. £, the 
Points D and E will coincide (as in Fig. 8.) and hence if on 
AB we make a Square, it is manifeſt that AD x AB + BE X 
AB = the Rectangle AG ＋ the Rectangle BG, or, which is the 
ſame, = the Square on AB, and. AC* þ+ BC? = AB? ; which 
is the famous Py:hagorean Theorem in our 115 Article. 

312. CoROLLARY 2, When the 4 C i» = 609, the & is 
known to be equiangular and equilateral, and the Points A and 


E, B and D, coincide; and ſo AD x AB ＋π BE x AB is the 


ſame 
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ſame as AB? + AB“, or twice the Square on AB. But this is 
alſo known to be true from other Principles ; for as the three 
Sides are equal, it is manifeſt their Squares muſt be ſo too, and 
conſequently the Sum of any two of them muſt be = twice the 
Other. . - 
313. CoRoLLARY 3. From the firſt Corollary it evidently 
appears, that If a Line be divided into any two Parts, the Rect- 
angles contained by the whole and each of the Parts are together = the 
Square of the Whole, viz. AG + BG = AH, or AB X AD + AB 
Xx BD = AB. This is the 2d. of Euchd's ſecond Bork. 

314. CoroLLaky 4 Hence alſo, if there be two right Lines, 
AB, AF, and one of them, AB, is divided into two or more Parts, 
the Redlangle contained by the two Lines is = the Sum of the Rectangle: 
contain'd by th: undivided Line AF, and the ſeveral Parts of the divi- 
ded Line AB. Thus it is manifeſt from the Figure that, the ect- 
angle AG + the Rectangle BG = Rectangle AH, of, which is 
the ſame, AD x AF + DB x (BH, or its Equal) AF = AB x 
AF. 

This is the iſt. of Euclid's ſecond Book. 


315, Book 5. Art. 228. It ſometimes happens in Practice, 
that the Point C is ſo very near B, the End of the Line, that a 
ſufficient Diſtance cannot be ſet from C towards B, nor the Line 
by ſome Circumſtance admit of being produced longer ; as for 
Inſtance, the Point C may be almoſt cloſe to the Edge of the 
Paper; and conſequently in ſuch Caſe Euclid's Method is not eaſy 
in Practice: Therefore it may be neceſſary to give other Methods 
of Conſtruction peculiarly adapted to this PRoBLEM. To draw 4 
Perpendicular to a Line AB from any Point C, either in or very near 
11 End B of that Line, fo as to be impracticable by the Euelidian 

et hod. 

This may be done ſeveral Ways. 6 

1ſt, From a Scale of equal Parts take off 3, and ſet it from 
C to D; then from the ſame Scale take off 4, and placing one 
Point of the Compaſſes in C, with the other deſcribe the Arc ab: 
Again, take off 5, and one Point of the Compaſſes being in D, 
with the other deſcribe the Arc cd, and through the Point of In- 
terſection E draw a Line CF, and it will be the Perpendicular re- 
quired, For if D, E, be joined, the A DCE will be a Right Ca, 
right-angled at C, by Art 305. | 

N. B. Any other Numbers having the ſame Ratio to each 
other, will do the ſame Thing; as for Example, 6, 8, and 10 ; 


or zo, 40, and 50, &c. 
Or thus. 


Above the Line AB aſſume any Point D at Pleaſure, and 
about it as a.Center, with the Radius DC, deſcribe a Circle (or 
a ſufficient Part of it,) and through the Point of Interſection E, 
and Center D, draw the Diameter EF ; then through the Points 
C, F, draw the Line CG, and it will be the Perpendicular re- 
quired. For the 4 ECF in a Semicircle is a Right Angle by 


Art. 148. 
Q 2 There 


Fig. 8. 


Pl. VIII. 
Fig. 10. 


Pl. VIII. 
Fig. 11. 
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There are many other Methods, but theſe are ſufficient. 

316. Before we conclude our Notes on this Book, it may be of 
Uſe to ſome Perſons to ſbew one of the eafirft and beft Methods of 
trying whether a Carpenter's Square ts truly made ; wiz. apply the 
Square to the ſtraight Edge of a Plank AB, as repreſented by 
the ſhaded Square, and by it draw the Line CD; then taking it 
off, turn it about, and apply it as ſhewn by the unſhaded Square, 
and if, when brought to the Point C, it agrees with the Line CD 
before drawn, the Square is true, if not, the Difference will be 


double the Error of the Square. 


317. Boox VI. Art. 289. It is a Maxim made Uſe of by 
ſome modern Philoſophers, that Narure, or rather the Gop of 
Nature, does every Thing in the /orte/t Way, and indeed it is a 
Principle which ſeems to follow from the very Idea of every 
Thing being ordered by Infinite Wiſdom, and as far as it has been 
applied, has always been found agreeable to the Nature of 
Things. From this Principle, by a fluxionary Proceſs, the late 
Writers on Optics ſhew that the Angle of Incidence muſi be equal to 
the Angle of Reflection, which was the Reaſon of our ſaying, 
<« that it muſt be taken for granted until we treat of that 


% Science: But recollecting that in reaſoning on Hadley's 


Octant in 1752, we thought on a very eaſy geometrical Way of 
demonſtrating it, we ſhall here give it, with which we ſhall con- 
clude our Notes. | 

DEMonsTRAT10ON. Produce AB to F, making BF = BA, and 


join CF. By the Suppoſition EC + CA is to be a Minimum. 


By the Conſtruction BF = BA, the s ABC, FBC, each Rt. Es, 
and BC common, and therefore by Art. 58. the As are equal in 
all Reſpects, FC = CA. Hence, when EC + CA is a 
Minimum, its Equal EC FC muſt be ſo too; but it is evident 
that EC + CF is a Minimum when EF is a Right Line, the neareſt 
Diſtance to any two Points being a right Line. But when EF is a 
Rt. Line, the A ECD = 4 FCB by Art. 69. but the As ABC, 
FBC, have been ſhewn to be equal in all Reſpects . L. FCB 
= ZACB ; *.* by Axiom 1, Art. 45, 4 ECD = ACB, 
Q E. D. 

ScuoLivM. Hence it appears that Plane Geometry has in 
ſome Caſes the Advantage over Fluxions, as this is very conciſe 
and evident, but the fluxionary Proceſs ſomething tedious and af- 
feed with Surds, 


As in this Eſſay, for Conveniency of Demonſtration, the The- 
orems (as in Euclid) relating to the ſame Subjects are ſome in 
one Place, ſome in another ; and as they are in continual Uſe in 
almoſt every Branch of the Mathematics, we ſhall here collect 


them together in a ſhort View, or as it may be properly called, 


A GEOMETRICAL SPECULUM, which will be found of the 
greateſt Uſe to all young Beginners. 


N. B. 
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N. B. The Numbers prefixed refer to the Articles in which 
they are demonſtrated. | | 


I. Of the Properties of Lines interſefing or making 
Angles with each other. 


Tuzokzu 1. | 
64. A Line ſtanding on another Line making Angles with 
the Sum of thoſe Angles is equal to two right Angles. 


2. 

65. If one of the Angles (in the laſt Article) be a right one, 

the other is alſo a right Angle; but if one be acute, the other is 
obtuſe, 


3. 
66. If ſeveral Lines ſtand on the ſame Line at the ſame Point, 
the Angles which they make are together equal to two right 
Angles. | 


4. 
67. Two Lines croſſing each other make four Angles, which 
taken together are equal to four right Angles, 


6 
68. All the Angles made * a Point are = 4 Rt. Zs. 


69. If two Lines interſe& each other, the oppoſite £8 are 
equal. 


7. 

289 If a Ray of Light, falling on a reflecting Surface, is re- 
flected to the Eye, the £ of Incidence is = the Angle of Re- 
flection. See Art. 317. 


II. Of Parallel Lines. 


1. 
72, If a Line croſſes two Parallel Lines, the alternate £8 are 
= each other. 


h 2, 
73. If a Line, falling upon two other Lines, makes the alter- 
nate Is equal to each other, the Lines will be parallel. 


3 i ' 
74. If 2 Lines be each of them parallel ts another Line, they 
are parallel to each other, 


4. 
75. If a Line is perpendicular to another Line, it is alſo per- 
pendicular to all the s of that other. 


5 . 
96. Two || Lines, though infinitely continued, could never 
meet, 467 | 


II. 
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1. 

119. If a Line be divided into any two Parts, the Square on 
the whole Line is = the Squares on the two Parts + twice the 
Rectangle contained by the Parts. 

2. 8 

120. The — on any Line is = 4 Times the Square on 
Half that Line. | 


3 
121. A Rectangle made by the Sum and Difference of two 
n is = the Difference of the Squares on the ſaid Lines. 


31 3. If a Line be divided 4 my any two Parts, the Rectangles 
contained by the Whole and each of the Parts are together = 
the Square of the Whole, wiz. Pl. VIII. Fig. 8. AB X FF 
AB Xx BD ABR. 


314. If there be two Rt. 1 AB, AF, and one of them, 
AB, is divided into two or more Parts, he ReQangle contained 
by the two Lines is = the Sum of the Rectangles contained by 
the whole Line AF and the ſeveral Parts of the divided Line 
AB. Thus, AD x AF + BD x och AB x AF, 


IV. of the Properties of eee with Reſpet7 to 
their Angles and Sides. 


59. The Es at the Baſe of * Iſoſceles A and oppoſite to the 
equal Sides are = each other; and a Line biſeQiny the Angle 
oppoſite the Baſe divides the Baſe i into two equal Parts, and is 
perpendicular thereto. 


bo. Ong equilateral A is alſs equiangular. 


* 
62. If 2 £5 of a & be equa', the mo ſubtending the equal 
Angles will be equal. 


Fd 
. 


63. Every equiangular A is alſo equilateral. 


Jo 
70. Any two Sides of a & are together greater than the third 
Side. 


76. If any Side of a & be and, the external 4 is = the 
2 ĩaternal oppoſite £5. 


7. 
77. The external £35 7 ae of the internal oppoſite Cs. 8 
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78. The 3 interior Cs. of every 4 are = 2 Rt. £5, . 


9. 

79. The 3 Es of every 5 taken together are = = the 3 Ls of 

any other 5 taken together. | 
10, s 

80. If in one 4 2 of its 4s taken together are = 2 Ks of and- 

ther A taken together, the remaining £ of one e will be = the re- 


maining 4 < of the other, 

| 11. 

91. If 2 As have one Z of one = one L of the other, the 

Sum of the remaining s of one = the Sum of the 2 remaining 

Z.s of the other. n 
12. | 

If in any Bun its Ls is a Rt. £, the Sum of the 


ct 2 is a Rt. £ 


12 | 
83. If in a Rt. £ & one of the acute Ls is given, the other is 
= the Difference between the given C and a Rt. Z. 


5 14. 
84. When the Angle contained between the __ $ides of an 
Iſoſceles 4 is a Rt. £, the other 2 £5 are each half a Rt. Z. 


Tho 
- $6: An A aqorys wok o hath each 4 =} of 2 Right 25 
60 Degrees. - 
| I 


86. If in any 4 one of its As is either a Rt. or an obtuſe £ 
the other two will be each of them acute. 

17. | 

89. The greater Side of every A is oppoſite to the greater C. 

18. 
90. In every A the greater £ is oppoſite to the greater Side. 
19. 

91. If two As have the ſame common Baſe, the 2 Sides of the 
inſcribed A taken togetner are leſs than the two Sides of the cir- 
cumſciibing A; but the vertical C of the inſcribed greater than 
the vertical 4 of the circumſcribing A. 

20. 

92. If 2 As have 2 Sides of one = 2 Sides of the other, each 
to each, but the contained £ of one TI the contained £. of the 
other, that which has the greateſt contained C, will have the 
greateſt Baſe. 


- 


21. 

93. If 2 As have 2 Sides of one = 2 Sides of the other, each 
to each, but the Baſe of one T the Baſe of the other; the £ con- 
tained by the equal Sides of that which has the greateſt Baſe ſhall 
be I the 4 contained by the equal Sides of the other. 

22, 

96. In any Right Z A the Squate upon the Side ſubtending 
— Rt. L is = both the Squares upon the Sides containing the 

t. . 

See another Demonſtration in Note to Art. 211, 23. 
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3 23. PA THAT T4 
310. In any A ABC (PI. Vit. Fig. 6, 7, 8, and 9.) (the Z 
at the Vertex being the. greateſt, or at leaſt = either of the 
Angles of the A) make the 4 ACD = L B, and 4 BCE = 
| Z. A ; then will the Sum of the Squares on the two Sides con- 
[ taining the vertical . C, be = the Sum of the Rectangles con- 
| tained by that whole Side ſubtending that C, and Segments AD, 
1 BE, that is, AC* + BC? = AD Xx AB + BE x AB. | 
l N. B. The Theorems relating to the letting fall a Perpendi- 
cular from the vertical Angle to the Baſe of any Triangle, being 
| f 2 of Uſe in Algebra, are referred to our intended Eſſay on 
8 | "that Art. | 


'2 v. Of the - Equality of As, in every ReſpeB ; viz. 
when all their Angles and Sides are reſpecively equal 
so each other. 
I. 15 | 
| 58. If 2 As have 2 Sides of the one = the 2 Sides of the other, 
| each to each, and the £s contained by thoſe equal Sides equal, 
the As will be equal in all Reſpects. | 
a 2 


94. If 2 As have two 4s of one = 2 K of the other, each to 
each, and one Side of one equal to one Side of the other, the 
As are equal in all Reſpects. 


T , 3» , 
95. If 2 As have the 3 Sides of one = the 3 Sides of the 
other, each to each, the As will be equal in all Reſpects. 


VI. Of the Similarity of Triangles and Proportionality 
8 F their Sides, &c. 


i. 

191. If a Line be drawn || to one Side of a &, it ſhall cut the 
other Sides proportional. And if the Sides, or Sides produced, 
are cut proportionally, the Line which joins the Points of Sec- ; 
tion ſhall be parallel to the remaining Side of the 4. 

; 2, 

192. If the vertical C of a A be divided into 2 equal 45 by 
A2 Line cutting the Baſe, the Segments of the Baſe will bave the 
ſame Ratio that the other two Sides of the A have to one another. 

And if the Segments of the Baſe have the ſame Ratio which the x 
other Sides of the A have to one another, the Line drawn from 

the Vertex to the Point of cutting will divide the vertical Angle 
into 2 equal Parts. | 


3» | 
194. Equiangular 4s are ſimilar, that is, the Sides about the 
equal Ls are proportional. | « 
4. 
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| a 4+ | | | 
198. If the outward Z of a & is biſeQed by a Line cutting the 
Baſe produced, then the Segments between the dividing Line and 
the Extremities of the Baſe have the ſame Ratio which the other 
Sides of the A have to one another, And if the Segments of 
the Beſe produced have the ſame Ratio which the other Sides of 
the A have, the Line drawn from the Vertex to the Point of 
SeQion divides the outward £ of the A into 2 equal Parts, 


196. If 2 as have one L of one Sone 2. of the other, and 
the Sides containing the Es proportional, the As are equiangular 
and ſimilar. | S #4 

197. If 2 4s have their like Sides proportional, the As are 
ſimilar to exch other, 


| 7. | 
198. If in a Rt. 4 A a Perpendicular be let fall from the Rt. 
I. to the oppoſite Side, the As on each Side of it ſhall be ſimilar 


to the whole 4 and to each other, 


VII. Of Parallelograms, and the Compariſon of As 
and Parallelograms, with Reſpect to their Areas, or 
Equality of Surface. 


1. 
97. The oppoſite Sides and 48s of Parallelograms are = each 
other: and the Diameter (or Diagonal) biſects them; that is, 


divides them into 2 equal Parts. 


2. | 
99. Figures which are between the ſame Parallels have equal 
Altitudes. | 


3» 
100. Rectangles contained under equal Sides are equal. 


4+ ; 
101. If 2 Squares have the Side of one = the Side of the 
other ; the Squares are = each other. 


102. Parallelograms upon the ſame Baſe, and between the 
fame ||s are equal. ; 
103. Parallelograms having the ſame Baſe and equal Altitudes 
are equal, 
| 7. | 
104, Every Parallelogram is = a Rectangle having the ſame 
Baſe and equal Altitudes. | 


9.0% :« | 
105. Parallelograms having equal Baſes and equal Altitudes 
are equal, | 


106. If a A and 2 ſtand upon the ſame Baſe and 


are between the ſame Parallels, the 4 is & of the Parallelogram. 
| R 10, 
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10. 
© 107. If a Parallelogram and 4 have equal Baſes and are be- 


tween the ſame s, or, which is the ſame Thing, have equal 


Altitudes, the is half of the Parallelogram. 


11. | 
108. If a 4 and Rectangle have equal Baſes and Altitudes, 
the A is Half of the ReQangle. | 
12. 7 | 
109. If 2 4s have equal Baſes and Altitudes, they are equal 
to each other, 


13. 
111. The Area cf any Parallelogram is = the Product of the 
Number of Parts into which the Baſe is ſuppoſed to be divided 


by the Number of like Parts contained in its Altitude. 


14. 
113. The Complements of Parallelograms which are about 
the Diagonal of any Parallelogram are = each other. 
15. 
114. The Diagonals of any 3 biſect each other. 
I | 


189. Triangles and Parallelograms of the ſame Altitude are to 
one another as their Baſes, | 


LION 17. 
190. Triangles and Parallelograms which have equal Alti- 
tudes are to one another as their Baſes. | 


VIII. Of Polygons in general. 


5 2 
87. All the interior Cs of any rectilineal Figure are together 
with 4 Rt. £s twice as many Rt. As as the Figure has Sides. 


2. 
88. All the exterior Cs of any rectilineal Figure are together 
== 4 Rt. £. | 


3. 
98. All quadri'ateral Figures, whoſe oppoſite Sides are equal, 
have their oppoſite Cs equal. | | 


4: | 
114. The Diagonals of any Parallelogram biſect each other. 


IX. Of regular Polygons. 


3 | 
250. Lines biſeQing the Angles of the Polygon will interſect 
each other in one Point within the Polygon, and may be called 
Radiz, for they will be equal to each other, 


2 2. k# 4 
271. Lines drawn from the Center of a Polygon to the Ex- 
tremities of each Side will divide the Polygon into as many Iſoſ- 
_ Os, equal to each other in all Reſpects, as the Figure has 
des. 


Jo 


— &S 
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3. 
272. Each L at the Center is = 360 Degrees divided by the 
Number of Sides, 


4- 
273. The £ of the Polygon is = 180 — the £ at the Center. 
See a Table of Ls in Art. 274. | 


* 


c . 
276. In a Hexagon the Side of the Polygon is the Radius, 
X. Of the Properties of Circles. 


FE | 

134. If a Line drawn through the Center of a Circle biſe& 

any Chord, it will cut it at Rt. s: And if the Diameter is at 
Rt. Ls to the Chord, it will biſe& it. 


2. ? 
*134. If w Point which is not the Center be taken in the 
Diameter of a Circle, then of all the Lines that can be drawn 
from that Point to the Circumference, that in which the Center 
is, is the longeſt, and the other Part of the Diameter is the leaſt : 
And of the others, that which is nearer to that in which the 
Center is, is longer than one more diſtant. 


135. If Lines drawn from 4 Point without a Circle to the 
Circumference ; then, of thoſe which fall on the concave Part of 
the Circumference, the greateſt will be that which paſſes through 
the Center, and the nearer to it greater than the more remote : 
But of thoſe which fall on the convex Part of the Circumference, 
the leaſt is that which coincides with the Diameter produced, and 
the nearer to it is leſs than the more remote. | 


| 4. | 

136. If a Point be taken within a Circle from which there fall 
more than two equal Lines to the Circumference, that Point is 
the Center of the Circle. | 


| 5. 
137. One Circle cannot cut another in more than two Points, 
6. 
139. Equal Lines in a Circle are equally diſtant from the Cen- 
ter _ And thoſe equally diſtant from the Center ate equal to each 
other. 


7. | 
139. The Diameter is the greateſt Line in a Circle; and of 
any other, that which is nearer to the Center is always greater 
than that more remote, . 
8, 
140. A Line greater than the Diameter drawn from any Point 
within the Circle muſt cut the Circumference. 


9. 
141. A Line meeting a Circle in a Point at Rt. £s to the Ra- 
dius, is a Tangent to the — at that Point. | 
2 g 10. 


> 


123 


124 


APPENDIX. 


10. 

142. If a Line touch a Circle in any Point, a Rt. Line drawn 

from the Center to that Point will be perpendicular to the touching 
Line, 


143. If a Line touches a Circle, and from the Point of Contact 
a Line be drawn perpendicular to the touching Line, the Center 
of the Circle ſhall be in that Line, 


12, 
145. The £ at the Center of a Circle is double of the L at 
the Circumference upon the ſame Baſe ; that is, upon the ſame 
Part of the Circ umference. 
5 13. F 3 
146. The 4s in the ſame Segment of a Circle are = one 
another. | ; 


14. 

147. The oppoſite Cs of any quadrilateral Figure deſcribed 
in a Circle are together = 2 Rt. £5, | 

| 15. | 

148. The L. in a Semicircle is a Rt. ; but the £ in a Seg- 
ment greater than a Semicircle is leſs than a Rt. Z; and the Zin 
a Segment leſs than a Semicircle is greater than a Rt. L. 

16. 

149. In an oblique A inſcribed in a Circle, the vertical 4. 
exceeds, or is leſs than a Rt. L, by the 4 made by the Baſe and 
the Diameter drawn from cicher Extremity of the Baſe. 


17. 

150. In equal Circles the Angles at the Circumference, and 
ſtanding upon equal Chords, are = each other: And if the Cir- 
cumferences are equal, the Chords on which they ſtand will be 
equal alſo, 

18. 

151. If a Line touches a Circle, and from the Point of Con- 
tat a Line be drawn cutting the Circle, the s made by this 
Line with the Line touching the Circle, ſhall be = the £8 which 
are in the alternate Segment of the Circle. 


19. 
210. (See PI. IV. Fig. 13.) 1ſt. As AB: BC :: AD : AC; 
2d. As BD: DA :: DA: DC (this is all we mean when we 
ſay AD is a geometric mean Proportional between BD and DC. 


20. 
211. Therefore iſt. AB X AC=BC x AD; 2d. BD x D 


A DA; 3d. BC Xx BD = AB*; 4th. BC x DC = ACC. 


21, 

212 If 2 Lines cut one another within a Circle, (as in 
Plate IV. Fig. 14.) the Rectangle of the Segments of one of 
them is = the Rectangle of the Popes of the other, viz. AE 
Xx EC= BE X ED. And if two Lines cutting a Circle, being 
produced, interſect each other without the Circle, (as in PI, IV. 
Fig. 15.) then alſo will AE Xx EC = BE X ED. 


- 


APPENDIX; 129 


$3... 
213. If from any Point C without a Circle, (Pl. IV. Fig. 16.) 
2 Lines CA, CB, are drawn in ſuch a Manner that CB touches | 
the Circle, and CA cuts it, then will CA x CD = BCz. 
23. | | | | 
214. In equal Circles, Cs, whether at the Centers or Circum- 
ferenccs, have the ſame Ratio with the Circumferences on which 
they ſtand. Thus, let G and H (Pl. IV. F. 17:) be the Cen- 
ters of the two Circles; then we affirm, that, as the Circum- 
ference BC : the Circumference EF :: the £4 BGC: the 
Z EHF ; and :: 4 BAC : £ EDF, | 
| 24. | 
215, The 4 BGC in the Center: 4 Rt. 48 :: the Circum- 
ference or Arc BC on which it ſtands ; the whole Circumference 
of the Circle, 
2 * 
216. Hence the 2 DE, BC, (Pl. IV. Fig. 18.) 
of unequal Circles, which ſubtend equal Angles at the Centers, 
as £8 DAE, BAC, are ſimilar ; wiz. As Arc DE : the whole 
Circumference of the Circle DEF :: BC: the Circumference of 5 
the Circle BCG. And if they are ſimilar, they will ſubtend 
equal Angles, 7 
N. B. As to the Theorems relating to the Circumferences of 4 
Circles being as their Radii or Diameters. The Areas of 
ſimilar Plane Figures being as the Squares of their like Sides. 
c. we intend to give them in a more proper Place, viz. when 
we treat on Menſuration. 


XI. Of Proportion; 


mY * 


* 
187. Magnitudes have the ſame Ratio to one another which 
their Equi multiples have. 


2. 
188, If 4 Quantities are proportional, then any Equimultiples 
of the 2 firſt, will have the ſame Ratio as any Equimultiples of 
the two laſt: | 


193. If 4 Lives are orobaflat the Rectangle contained by 
the Extremes is = the Rectangle contained by the Means. 


4. 

198. If 4 Quantities are proportional, they will alſo be Pro- 
PR taken inverſely, wiz. if a: b :: c:d; then will 5: 4 
32.8: f. 


199. 200, 201, 202, 203. it 4 Quantities are proportional, 
they will alſo be proportional when taken aiternately, compound- 
edly, by Diviſion, by Converfion, and mixtly, wiz. if a : 6 :: 
c: 4; then, 

199. 2 : :: 6 : d. Alternately. 

200. a+b:b:: : 4. Compoundedly, 

201. a - 6:6 n C4: d, By Diviſion, 203. 
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202, a: a—b :: c : c —d, By Converſion. 

203. a+b: a—b:: his 4 c—4, Mixtly. 

205. If 3 Lines are proportional, the Rectangle under the Ex- 
_— is = the Square on the Mean, viz. if @ : b::b; c, then 
acr= 61. K 


* 


7· 
206. The ReAangles under proportional Lines are propor- 
tional. Thus, if 4:5 ::c: 4 and e:f:: :g:+4; then 
axe: bXfinexXg:aXh. 


207. The +5) on 4 proportional Ling are Proportionals, 
wit. fa: b::c:d; then will *: 6 : C: a. 


4 
208, If 4 Squares are Proportionals, their Sides will be ſo too. 
4 LIST of the PROBLEMS. 


PROBLEM 1. 


111 and 112, To find the Areas of Parallelograms and Tri- 
angles. 


221. To draw a Line from a given Point = a given Line. 
* 3 | 
223. From a greater Line to cut off a Part = a leſſer Line. 


R, | 
223. About a given Point to deſcribe a Circle whoſe Radius 
ſhall be =a given Line, 


5. 
224. To make a & whoſe Sides ſhall be reſpeAtively = three 
given Lines. a 


225, To biſe& a given E, that is, to divide it into two equal 
Parts. 


Ar: 7. 
226. To biſect a given Line. 
8. 


227. The laſt Art. ſerves alſo to raiſe a Perpendicular on the 
Middle of a Line. 


228. Todraw a "PIER. to agiven Line from any Point 
in it. See alſo Art, 315. 
10. 
229. To let fall a N from a Point above to a Line 
below. 
Il. 
"B30: To make an Angle = = L ous Lee 


231. To conſtruct and ſew the the Uſe of a Protractor. 
I 3* 


\ 
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13. 
234. To conſtruct and ſhew the Uſe of a Line of Chords. 


14. 
236. To draw a Line parallel to a given Line through a given 
Point, 


| 15. 
237. At any Diſtance to —_ Line || to another Line. 
16, 
239. To conſtroR a parallel Ruler. 


17. 
241. To triſect an Angle. 


\ 18, | 
242. To deſcribe a Parallelogram that ſhall be =: a given A, 
and have one of its £58 a given £. | 


19. 
243. To apply a Parallelogram to a given Line, which ſhall be 
Sa given A, and have one of its C a given £. 


20. ä 
244. To deſcribe a Parallelogram = a given rectilineal Fi- 
gure, and having an C =a given rectilineal £. 


21. 
246. By this alſo may be deſcribed a Parallelogram = the Sum, 
or Difference, of any rwo given right-lined Figures. 


22. 
247. To deſcribe a Rectangle whoſe Sides ſhall be = two 
given Lines. 


248, Hence alſo to conſtruct = 

249, To make a Square = _ Number of given Squares, 
on. To make a Square = the Diberence of two given Squares. 
251, To make a A= any given quadrilateral Figure. 

252, To make a A = any —— 5-ſided Figure. 

253. To deſcribe a Circle N. 3 given Points. 


29. 
2354. To find the Center of a 8 By having a * — 
of a Circle to compleat the Circle, — And to deſcribe a Circle 
about a given A. 


30. 
255. To draw a Tangent to a Circle from a given Point with- 
out it, 
; 31. 
256. To draw a Tangent from a given Point in the Circum- 
ference of the Cirele. 


32. 
257. Upon a given Line to deſcribe a Segment of a Circle 
which ſhall contain a given Angle, 
33+ 


* 
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__ 
259. To cut off a Segment from a given Circle which ſhall 
contain a given 4. | 


34. 
260. To inſcribe in a given Circle a Line = any given Line 
leſs than the Diameter of the Circle. 18 : 


3 35 
261. In a given Cirele to inſeib a & equiangular to a given H. 


262. About a given Circle 15 deſcribe a A equiangular to a - 
given G. 


1 
263. To inſcribe a Circle in a given A. 
. 
264. To inſcribe a Square in a given Circle. 
39. 
265, To deſcribe a Square about a given Circle. 
40. 
266. To inſcribe a Circle in a given Square. 
47. 
267. To deſcribe a Circle about a given Square. 


2 
275. In a given Circle to inſcribe a Polygon of a given Num- 
ber of Sides. * 1 g 


| 43. | 
277. From a given Line to cut off any aliquot Part. 


44. 
278. To divide a given Line into any Number of equal Parts. 
Being of Uſe in making Scales of equal Parts. 


45. 
279. To find a third Proportional to two given Lines. 
| 46. 
280. To find a fourth Proportional to three given Lines. 
7. 
281. To find a mean ee to two given Lines. 


48. 
282. To divide a Line according to extreme and mean Propor- 
tion, / 


49- | 
283, To make a Square = any given right-line Figure. 


| 50. 
285. To find two Lines which ſhall have the ſame Ratio to 
each other as any two given reQilineal Figures. 


1. 
p 286. Upon a given Line to deſcribe a rectilineal Figure, fimi- 
lar, and ſimilarly fituated, to a given rectilineal Figure. 


2. 
288 To find the Height of an acceflible Object by Means of 
two Poles of unequal Length, | | 


$3+ 


APPENDIX: 
her of 3. | 1 | 
290. To find the Height of 2 acceſſible Object by Means of 


any plane Reflecting Surface, as a Looking-Glaſs, or Bowl of 
ater. 


54. | 
291, Todeſcribe a Figure called an Oval. 


85. 
292. To deſeribe a Figure called by ſome an Helix, or Spiral 
Line. 4 


Foe, | 
293. Having a round Table, to make it into a ſquareJTable, 
and have a Hole in the Middle, without Waſte, _ 


7 | 
294. Having a round Table to change it into two oval-like 
Tables, and have a Hole in the Middle of each, without Waſte 
of Timber. 
| 58, | 
295. Tofill a Hole exaQly a Foot ſquare, with a Piece of Board 
in Length 16 Inches, and Breadth g Inches, by only cutting it 
into two Parts, x 


| 59. — 
296. To deſcribe Circles of different Radii with the ſame Ex- 
tent of the Compaſſes. _ 
o. 


297. To deſcribe an Oval-like Figure at one Sweep of the 
Compaſſes. a 
| 1. | 8 
298. To cut a Hole in a Card large enough for a Man to paſs 
through. 
| . 62. | | ; ' 
299. To deſcribe an Ellipſis of any given Length and 
Breadth. 
63. 45 
300. To deſcribe a Figure reſembling a Hen's Egg. 
64. | 
' 305. Any two Sides of a right-angled A being given, to find 
the other Side. ; | 
As many valuable Authors in their Works frequently refer to 


ſome Propoſitions of Euclid, we have added the following Tables, 
to ſhew by Inſpection what Articles in this Eſſay anſwer to the 


molt uſeful Theorems in that Author, and the contrary. 
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A TABLE ſhewing by Inſpection what Article in this Es88a4Y 
anſwers to its eorreſponding Propoſition in Euclid. 


Articles 
in this 


Propo- 
fitions 
in Eu- 
clid. 
Book II 
Prop. 


Articles 
in this 
Eſfay. 


314 
313 
119 
121 
282 
283 


254 
134 
134 
135 
136 
137 
1138 
139 
141 


#41 
256 | 


142 
143 
145 
140 
147 


| Propo- 


ſitions 


in Eu- 


Iclid. 


Bo. III. 
Prop, 


8 =- OO &vwu Om > ww 0 » 


Articles 
in this 
Eſſay. 


260 
261 
262 
263 
274 
264 
265 
266 
267 
relate 
to de- 
ſcrib- 
ing Po 
lygons 
lee Ar- 
ticle 


275. 


188 
187 
199 
201 
200 


1 


Propo 
ſitions 
in Eu- 

clid. 
Bo. VI. 
Prop. 


Articles 
in this 
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A TABLE. ſhewing what Propoſition in Euclid anſwers to its 
correſponding Article in this KssAx. 


— 


Art. Art. | Propoſ. |} Art. Art, 
inthis | Propoſ. in ¶ in this in Eu- || inthis|Propoſ, In [in this | Propoſ. in 
Eſſay. | Euclid Eſſay. clid. Eſſay. Eulid. Eſſay, | Euclid, 
1 7 7 & 1 
3 3 > 4131 |3 + 
58 | 4. * 1 |}. 119] 4. 2 199] 16. 5 261] 2. 4 
59 | 5. 1 || 121 | 5. 2|| 200] 18. 5ff 262] 3. 4 
62 | 6. 1 || 134| 3. 3 201 17: 5 263] 4. 4 | 
64 |13. 1134 7- 3 205] 17. 61 264] 6. 4 
69 |15. 1 135 | 8. 3 209 6]] 2651 7. 4 
70 20. 1 136] 9. 31 212] 35. 31 266] 8. 4 
73 29. 137 [10. 3 213] 36. 31 267) 9. 4 
73 27. 1138 14. 3 214] 33. 6 275 ſhews how 
74 30. 1 13915 3 221 to deſcribe Po- 
76 32. 141116. 31 222 I flygons, which 
78 |38. 1 142 [18. 3 224] 22. 1]] Euclid does in 
87 [C. 321.143 | 19. 3 225 11d, 11, 12, 13, 
88 [20.32.1145 [ 20. 3 220] 10. 114. 15, 16, of 
89 18. 1 146 21. 3 228] 11. 1] ith Book, but 
go 9. 1 147 |[22. 3 229] 12. iin a Method 
91 [21. 1 || 148 |31. 3 230} 23. 1 entirely differ- 
92 24. 15132. 3 236] 31. 1 ſent. 
93 25. 1 187 15. 5 242] 42. 1 277] 9. 6 
94 26. 1 || 188] 4. 5 243] 4. 1 278010. 6 
95 | 8. 1 189 | 1. 6 244] 45+ 2791. 6 
97 [34 2 || 191] 2- 5 248] 46. 1 28012. 6 
102 35. 1 || 192] 3. 6 254 * 3]] 28713. 6 
105 36. 1 193 16. off © 4 282]11. 6 
106 |48. 1 || 194] 4. 6} 255] 17. 3 283] 14. 2 
113 [43- 2 | 196] 6. 6 2561S 286118. 6 
115 [47+ 1197 5. 6 257] 33. 3 31g] 2. 2 
259] 34. 3 31441. 2 
200 » 4 
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Note, the numeral Letters denote the Eſays: 
Thoſe Articles with no Numerals prefixed are in the 
1ſt. Eſay, or Eſſay on Circulating Decimals. II. are 
in the Eſay on Logarithms. III. in that on Book- 
| keeping. IV. in the laſt, or Eſſay on Geometry. 


A Art. 
4 perſonal — III. 8 
— real — — III. 

imaginary — III. 10 

Addition, of circulating Decimals — 29 
Angle, rectilineal, what = — IV. 13 
— right. what — — IV. 14 
—— obtuſe, what —— IV. 15 
— acute, what — IV. 16 
Arithmetical Complement of a Logarithm, what II. 55 
Axioms, geometrical IV. 45 


Bill of Exchange, &c. fee the Introduction to E/ay on Book: keeping 
Binomial Logarithm, what — II. 20 


Bookkeeping, what — — III. 2 
practical Rules for domeftick Trade III. 12 
to make a Trial Balance III. 
—ß— biſcovery of Errors in „ III. 30 
——— Balancing in, how done — III. 35 
practical Rules for Balancing III. 43 
—- to draw a new Inventory — III. 
of Voyages —— — III. 45 
of Factorage — — III. 57 
— Company Accounts — III. 59 
; C 
Chara&eriftick of Logarithms, what — II. 18 
Characters, geometrical — IV. 57 
Circulate, what — — 
Circulating Decimals, pure, what — —— 8 
— — mixt, what — | 7 
— — Theorems concerning the Proper- 
ties of — — from 10 
| to 28 


T Compaſſer, 


-. FU = 


, / as m 
* LV 
* 
2 


I'N DE x. 


Compaſſes, how to chuſe — — 
Cultellatien, what — 1 
D | 
Decagon, what (dia, ten, and yu, an Angle) 
Decimals, circulating, what — . 
infinite, what 
————— indeterminate — 3 
certain, what — — odd 
— —-_ incertain, what — "IR 
———— to divide by g's — FOR 
— Diviſion of circulating 8 
Degree, what — 12 
Diameter, of a Circle, what \ ah 
Divifion, by Logarithms — * | 
Dodecagon, what (99a, twelve, and u,, an Angle) 
E 


Endecagon, what (id, eleven, and yu, an Angle) 
Enneagen, what, (ita, nine, and y,, an Angle 
Evolution, by Logarithms 


Exponent of Logarithms, what — 
| F 
| Fillowyhip, by Logarithms — 
| G 
Geometry, what (yiwureia, from n, the Earth, and 
urge, a Meaſure — — 
—— theoretical, what — 
practical, what — — — 
plane, what _ — 
— ſolid, what — — 
Gnomon, relating to Parallelograms, what 
Golden Rule, by Logarithms -» — "Ee 
H 
Heptagon, what (ina, ſeven, and ywiia, an Angle) IV. 268 
Hexagon, what (E, fix, and v,, an Angle) IV. 268 
| I. | 
Index, of Logarithms, what — — II. 18 
Intereſt, ſimple, by Logarithms — II. 66 
- compound, by Logarithms — II. 68 
Invelution, by Logarithms — — II. 58 
Feurnal-Book, what — _ III. 4 
1 | i y Ek ho 
Leger-Book, what — — — III. 7 


app 


Memorial- Book, what 
Minute, in Geometry, what 
Multiplication, of circulating Decimals 


Oblong, what 
Odlagon, what 


Notatien, of circulating Decimals 


Parallelogram, what 
Pentagon, what (xirre, five, and y,, an Angle) 
Point, geometrical, what 
Polygon, what (Toav;, many, an 
Poftulates, geometrical 
Proportion, Definition concerning, 


— — Axioms concerning, 


Proportional, geometrical! mean, what 


Radii, of a Circle, what 
Rectangle, what 
Repetend, what 
pure, what 

mixt, what 

fimilar, what 
Rhombus, what 
Ruler, to prove 


Sector, of a Circle, what 

Segment, of a Circle, what 
Selder, for cementing Steel to Braſs, &c. 
Square, what 
Subtrafion, of circulating Decimals 
Superficies, what 
— Plane, what 


Line, in Geometry, what 
— right, what 
Lines, parallel, what 
Log arithms, what | 
lied to circulating Decimals 


— — 

— — 

— — 
—— 


by Logarithms 


— FA 
(e, eight, and , an Angle) 


= 


d yori, an Angle) 


from 
from 


oha, _ 


; _ | 
Table to — 3 Fractions into Decimals | 49 
— of foreiga Money — — 50 
— of foreign Meaſures, &c. — 51 
Trapexiums, what — „ IV. 39 p 4 
Triangli, equilatera!, what — IV. 8 . 

Iſoſceles, what v— IV. 29 [ 
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Tue ſeveral Parts are to be bound in the llowing Order. 


1. The general Title and Preface. 
2. The Eſſay on circulating Decimals, 


AM — - Logarithms. 
4. — — Book- __ 
1 — Geometry, _ 


The Plates all þelong to the Elan on Geometry, and are to 
be thos placed. 


I. at Page 18: n. at p. III. at p. 42 IV. at p. 66: 
V. at b. 84: VI. at p. 92: iI. at b. rob; And VIII. at 


